



/ 
/ 





©he American 


GAS LIGHT JOURNAL 


(ILLUSTRATED.) 










DEVOTED TO THE INTERESTS OF 


ILLUMINATION, HEATING, VENTILATION 


- AND 


GENERAL SCIENCE. 








Votume LX. 


(THIRTY-SIXTH YEAR.) 


FROM JANUARY 1 TO JUNE 380, 1894. 






A. M. CALLENDER & CO., Publishers, 


OFFICE OF PUBLICATION, NO, 32 PINE STREET, NEW YORK CITY. 






































Si 





fs ral 








PUBLISHING ()FFICE Ne. 39 Pine STREET: 





DEVOTED TO THE INTERESTS OF ILLUMINATION, VENTILATION, , WATER SUPPLY AND DISTRIBUTION, & GENERAL SCTENCE. 








VOLUME LX.—No. 1. 
Whole No. 969. } 


NEW YORK, MONDAY, JANUARY 1, 1894. {SiN ADVANGE.” 








A. MI. CALLENDER & co., Proprietors. Cc. E. SANDERSON, Manager. 
Js08. R. THOMAS, C.E., Editor. T. J. CUNNINGHAM, Asst. Editor. 


ENTERED AT THE POST OFFICE AT NEW YORE, N. ¥., 
AS SECOND CLASS MATTER. 








Published on each Monday of the year, at No. 32 Pine Street, N. Y. 


The Public Lighting Tables of the American Meter Company will be 
found wn the page advertisement of that Company. 








CONTENTS. 
An Asterisk (*) denotes an illustrated article, 
OrrroraL Notice — 


January Meeting, Society of Gas Lighting ................0seeecseeereee 1 
EpITORIALS— 
I Dhiiags innsh bvdsidcebonisiiceen tagtesasstesubiecesedsoegptee, ccesseneveece 1 


The Old Year and the New—Another Phase of the Brooklyn Rate War— 
Death of Dr. C. M. Cresson. 


*The Existing State of the Fluid Fuel Question..............ssss-ses00 2 
Steam, Heat and Water, by Mr. John M. Taylor.............s0sees,ssss0 5 
*Goetz’s Apparatus for Purifying Gas............ssscesssesssesererseseeenes 6 
Professor Hempel on ‘‘American Lighting Gas”’............-.ss00 «seers 7 
Special English Correspondence...,.....csssssceerssceecesenserseneesenssenees 8 
The Coal Trade—Oil Gas Processes. 
ined scstnshisdbchniinnsdnsnlRpratsoasesseckescoce conte oc cseese 9 
Mr. N. H. Humphrys on Two Papers Read at Last Meeting of the 
IIE UODORNONIUSi.c5.ccp0- crcongtbdtoe sce oc cqvcensdvoce secccnctecsecesoce 10 
SPRUE TE We RPOUOMENO WOON ooo oee rcs cos ccddsscc-adesenscocconcocseccecce soccccesse ll 
[tems OF INTEREST FROM VARIOUS LOOALATIES...........0000000sccceesesecesens il 


Annual Meeting, Oneida, N.Y.—Proposed Co»pany for Nanticoke, Pa.— 
The Milwaukee Company Gives Coke to the Poor—Rehearing of the Chelsea 
Case before the Commission—Something from Louisiana, Mo.—Mr. Corscot 
Elected Mayor of Madison, Wis.—The Itinerant Meter Inspector and the De- 
troit Compeny—Sale of the Tamaqua, Pa., Company—An Alameda (Cal.) 
Ordinance—The Newark (N, J) Company end a Purloiner of Gas—Gas at 
$1.15 in Chicago—Cheaper Gas for Healdsburg, Cal.—Gas and Electric 
Lighting Interests, Cincinnati, Ohio—Mr. Moore, of Salem, Mass., Resigns— 
Projected Works at Salamanca, N.Y.—Main Extensions, Passadena, Cal.— 
Tbe Boston Company Successful in Damage Cases—Cheaper Gas for Lowell, 
Mass.—And Other Items. 
The Separation of Oil from Exhanse. ‘3team.........s0..ccccesee sessererees 13 
The Market for Gas Securities ..... 








[OFFICIAL NOTICE } 
January Meeting, Society of Gas Lighting. 
a ee 
OFFICE OF THE SECRETARY, Dec. 29, 1893. 
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BRIEFLY TOLD, 
dello SE 

Tae OLD YEAR AND THE NEW.—The JOURNAL to-day begins its Six- 
tieth Volume, and we are pleased and thankful to be able to say that we 
start the New Year firm in the belief that 1894 will not be far along ere 
the signs of the times will point towards an active and healthy advance 
in every class of business. The marvelous spell of depression that 
marked the last half of 1898 is all but unprecedented in the trade annals 
of the country, nor was this depression confined to any single industry; 
all arts and trades shared in it and suffered from it. It seems, though, 








if one may read ahead through glancing at the surface lines, that confi- 
dence is being gradually restored, mainly, we presume, from the infer- 
ence that we have seen the worst.. It is beyond denial that much idle 
money has accumulated ia our financial centers, and it is equally cer- 

tain that money will not rest indefinitely, for money of itself is not a 
miser. When it is in a state of unrest it occupies its proper sphere. The 
inquirer who, for instance, peers over current statistics of the iron trade 
to determine just what the present position of that trade is, wil! find that 
stocks are virtually in the hand to mouth position ; and as it is with the 
iron industry so is it with any other branch or division of trade that may 
be selected. No one can charge overproduction now, for the real truth 
is no one is inclined to go beyond the point of producing in excess of 
current demands ; if anything, the production is scarcely up to the de- 
mands of consumers. But, we repeat, there is much surface indication 
that speculation is about to straighten out its giant limbs, and then good- 
bye to closed mills and downcast mill. men. Turning to the gas business, 
it is beyond disproof that in the last half of 1893 the industry failed to 
more than hold its own, making the comparison directly with the cor- 
responding half of 1892. -From-the- statements and figures at hand, the 
months of November and December were very bad ones from the gas 
maker’s standpoint, although it must be admitted that natural causes go 
far towards explaining the running behind. These months in 1893 were 
remarkable for the evenness of their atmospheric conditions. Bright, 
dry days were in evidence almost constantly, and the temperature was 
not of the average sort that conduces to the use of gasas fuel. True 
enough, such weather conditions are welcome and enjoyable; still, in 
casting about for cause and effect, the gas maker must give them due 
consideration. In New York city the shrinkage in gas sales during 
December was very marked, and mainly because of the continued fine 
weather, for New York manufacturing interests in general have likely 
suffered less than those of any other large center from the year’s de- 
pression. In many of the medium sized centers the shrinkage in send- 
out is traceable directly to the closing down of mills and factories and 
shops ; and in all places the average bills of the householding class of 
customers show a decrease that is plainly attributable to a desire for 


economy. However, taking one thing with another, the gas men have | 


no particular reason for showing signs of downheartedness, in that if 
they who suffered in the least proportion are to be the most cheerful, ’tis 
they who may best show evidence of elation. The hard times, too, may 
be charged, at least partially,with many of the reductions in the selling 
rates that have been ordered this year ; and if this is so, the pinch of 
poverty has not been without its profit. During the year we have had 
notification of 62 reductions in gas rates by as many separate companies, 
the average concession amounting to something over 30 cents per 1,000 
cubic feet. Many additions have been made to the companies which 
have reached the dollar-rate—that seemingly impossible mark of 20 
years ago—and as many more are all but ready to do likewise. And 
this leads to the thought that while the American gas maker is coming 
down in his selling rates, his English brethren are unfortunately obliged 
to increase their prices, which rather goes to show that our grumblers 
at gas rates on this side ofthe water may eventually have to cease their 
favorite practice of telling us how much cheaper gas is in Europe than 
America, The increases in the English gas charges, however, are fairly 
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attributable to:the wretchedly mixed up condition of the coal mining 
trade, which has been all but torn asunder by senseless strife betwixt 
the miners and the colliery proprietors as to wages and soon. Now 
that this turmoil is in a fair way to settlement, it is possible that 
English gas rates will in comparatively short time return to the normal 
—unless it be that the hitherto prices were abnormally low, and made 
possible only by robbing Peter to pay Paul. In other words, that the 
works were not kept up to a standard so that unduly low rates and 
rather high dividends to shareholders were possible for the time being. 
During the year just closed the proprietors of American gas works were 
more liberal in their provision for the improvement of their plants than 
customary, and had it not been for the unsettled condition of the money 
market, which made the sale of bonds and the placing of time loans vir- 
tual impossibilities, many of the smaller plants would have been rebuilt. 
These projected improvements are not to be considered abandoned, for 
they will be proceeded with as soon as the term of financial hesitancy is 
atanend. No great advances in the art of manufatture were accom- 
plished in the year, but there was happily much evidence of a return to 
safe and sound principles in respect of the development of gas supply 
for fuel uses. The fuel gas dreamers seem to be sleeping in their nitro- 
genous robes, meanwhile the fuel gas suppliers are those who are now 
doing as they have done in the past their work on sensible lines—sup- 
plying a good illuminating gas, seeing to it that it is consumed in effi- 
cient apparatus, and taking care that the rate charged for it is as low as 
it can be put. No good purpose would be served by naming the fuel gas 
failures of the year ; suffice it to say that none of them were in any de- 
gree successful. The work of the various Associations was fairly satis- 
factory in the twelvemonth, and the thing of most interest now in con- 
nection therewith is how the scheme for confederation will be received. 
The “‘ baby ” Association of the Pacific Coast showed itself a lusty in- 
fant, and the Michigan youngster also promises well. Investors in gas 
shares have good reason to congratulate themselves over the intrinsic 
merits of their investments, for no class of securities withstood the 

\} financial strain, as a whole, better than did the average gas stock. It is 
true some noted declines were made in shares that have often been buf- 
feted’ about in our financial marts, but as a whole, the net for the year is 
again. On behalf of ourselves we may say that we have gone along in 
our accustomed way, with no other thought or wish than to serve the in- 
dustry as a whole to the best of our ability, and we are grateful for the 
appreciation that has been accorded us. We have fully held our own, 
and have no fear that our advance will not be equal to the advance of 
the mdustry that we uphold. 


“Anorusr PHASE OF THE BROOKLYN RaTE WaR.—On the 22d of De- 
-cember another peculiar twist was taken in the rate war between the 
Companies that are contesting for patronage in the eastern district of 
Brooklyn. This time it was in the shape of legal proceedings brought 
at Albany, before Deputy Attorney-General Gilbert, instituted by the 
Peoples Gas Light Company, plaintiff, asking that the State commence 
suit for the annulment of the charter of the Greenpoint Gas Light Com- 
pany, or that of the Williamsburgh Gas Light Company, on the ground 
that an improper and illegal consolidation between the last-named Com- 
panies had been arranged. The despatches from Albany announcing the 
state of the hearing say: ‘‘ The applicants contended that the Greenpoint 
Company went into the control of the Williamsburgh Company in 
1868, and since that time the Greenpoint Company has practically trans- 
acted no business on its own account. The further claim is made that 
the operation of the two Companies is violation of the law of 1874 forbid- 
ding any gas corporation charging two prices for gas as is the case now 
with these two Companies. The applicants hold that they are practically 
one corporation. The defense pleads the Statute of Limitations. Deci- 
sion was reserved.” The Williamsburgh and Greenpoint Companies to 
all intents and purposes have been consolidated since 1868, although the 
farce of an annual election in the last named has been gone on with. 
When the cut was made in the Peoples’ district the Williamsburgh Com- 
pany * leased ” its pipes in that territory to the Greenpoint Company, 
and the latter sold gas at the cut rate, the intent being to evade the law 
prohibiting one Company from charging different rates in its territory. 
Meanwhile, what is to be the effect of this petty squabbling on the gas 
interests at large of the State? The Legislature—a “‘ reform” one at 
that—is about to convene, and what is more natural than to presume 
that the ‘‘ reformers” will say if the gas companies of our big cities can 
afford to cut rates for fun, why not oblige them to cut them in earnest 
and keep them cut. 


Dr. Cuares M. Cresson, well known in connection with the Phila- 
delphia gas works, died at his home in that city on December 27th. He 
was in his 65th year. 








The Existing State of the Fluid Fuel Question. 
<cemelllliidite 
[A paper read by Admiral Selwyn, before the Pacific Coast Technical 
Society. | 

About 26 years ago, in 1867, I took up the broblem of oil burning at 
the point at which I found it, from the labors of Schapposky, in Russia; 
Mr. Mallet, C. E., Messrs. Field and Ayden, C. E., and others in Eng- 
land ; and Colonel Foote and several others in the United States, about 
1865, of liquid or oil fuel as compared with coal. At that time the 
efforts of all the inventors on the subject, and there were many, were 
directed to burning the oil without too much smoke, and getting an 
evaporative duty up to once and a half, or at best twice, that of coal. 
Now as the calorific value or evaporative duty of coal is theoretically 
nearly 16 pounds of water by 1 pound of coal when the coal is of the 
very best quality, and the practical duty is about one half of this, or 8 
pounds of water per pound of best coal, the whole being a sadly imper- 
fect operation at best, resulting in the production of ashes, soot, smoke 
and slag, it seemed as if, should oil be hurnt without anything of the 
kind, a large advance in the production of steam must be the result. 
From that time to the present [T have made many experiments on the 
full scale on all kinds of land and marine boilers, and I am enabled this 
evening to give you an account of the results I have obtained and de- 
monstrated for some years past. 

These results are so far in advance of everything that has been done 
elsewhere, either in Russia, England or the United States, that I hope 
engineers, whether by land or sea, will take deep note of them, and the 
extremely simple methods by which they are obtained. To those en- 
gineers I need hardly say anything to remind them that of all engineer- 
ing work the basis is fuel, and that therefore there does not exist an 
engineer in the world who has not an interest in the discovery of a 
cheaper, or more easily managed fuel, and when I say that with the 
means at present éasily available we can have six times the evaporative 
duty of coal without any stoking or stokers, for no more weight carried, 
and little, if any more cost per ton, they will, I am confident, think the 
subject an object of legitimate discussion iu a technical society. On the 
blackboard I have given a rough sketch of the necessary appliances (for 
which there are now no existing patents) used by me for many years 
past. Any engineer can pull out his coal grate and put the furnace in in 
48 hours at most, and it will not take him much longer to make the in- 
jector (atomizer) and fit the pipe and tanks. Itcanall be pulled out and 
the boiler-be burning coal again, if desired, in 24 hours. But I do not 
believe anyone would ever wish to do it after he had once tested the re- 
sult obtainable, and my experience is not a small one, as it extends over 

more than a quarter of a century. 

Having said this much, you will perhaps permit me to go a little into 
the root of the matter, for no one can do anything thoroughly well un- 
less he knows the reason why he does that rather than anything else. 
There is science in the swing of a shovel of coal, why should there not 
be in the use of a more perfect fuel? There are three kinds of fuel, 
solid fuel, as coal or wood ; liquid fuel, as oil or alcohol ; gaseous fuel, 
natural or artificial ; but all must take a gaseous form before they can 
unite with the great supporter of combustion, the oxygen of the atmo- 
sphere, To effect this change work must be done, and this work in the 
case of a solid fuel requires, according to the best authority, 6 units of 
heat (or pounds of water evaporable) out of the 16 available. There 
then remain only 10 units utilizable. If, as the same authorities are 
agreed in saying, 2 more units disappear in waste heat going into the 
stack to produce draft enough to supply the air, no more than 8 units 
remain to give us evaporative duty, and less if after all there is smoke 
and soot, denoting an imperfect combustion. It is not extraordinary 
then that only 8 pounds of water can be evaporated by the use of 1 
pound of the best steam coal in practice. 

In any case where thick black smoke passes off, as much as 50 per 
cent. of the calorific effect is probably lost. We may now pass on to 
the consideration of liquid fuel. Here we have a substance consisting 
of carbon as before, but with a considerable proportion of hydrogen. 
Besides this it is on its way to become a gas, the atoms composing it are 
more widely separated already, and therefore not so much work disap: 
pears in effecting their union with oxygen, instead of 6 units, less than 
4 units will be wanted. Owing alsoto the hydrogen present the theoretic 
calorific value will be 21 instead of 16, 21 less 4 leaves 17 units for evap- 
orative duty instead of 10, and 16.9 pounds of water were, in 1869, act- 
ually evaporated per pound of oil used in experiment with a boiler (of 
ordinary marine type at that time) of 160 nominal horse power, burning 
heavy oil of lubricating quality, and having a specific gravity greater 
than salt water. This I believe to be the highest duty of which 0’! 
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taken for the British Admiralty, and were under the close supervision 
of their own engineer the whole time. 

I have all along insisted that oil of a less specific gravity than salt wa 
ter must not be used on board ships, whatever may be done on land. 
The ship’s hold is practically a confined space, in which if any gas can 
be given off at a less temperature than 300° F’. it may form an explosive 
mixture with the air below deck, and blow up the ship. The heavy oil 
of which I speak will not give off gas at less than 360° F., and cannot 
be lighted or burnt at all unless it is atomized by air or steam, or else 
supplied with a wick. It is even less dangerous on this account than 
coal, which has often been known to take fire spontaneously when con- 
taining pyrites. 

There is a most important difference between the blowing in of oil by 
means of steam as compared with blowing in with air, which is not by 
any means generally understood. The steam contains hydrogen and 
the air does not. One pound of steam (considered as water) is required 
to blow in 1 pound of heavy oil at common pressures, up to 50 or sixty 
pounds on the inch, less as that pressure is increased. This, by some 
persons, has been complained of as if it were a heavy tax on the boiler 
using oil. But as a fact for which I can vouch, each pound of steam so 
used produces the full calorific effect due to its hydrogen, and adds -to 
the duty of the oil fuel 7 more units of heat, bringing the evaporation 
up to 22 or 23 pounds of water (measured from the supply tanks) per 
pound of oil and steam burnt. The hydrogen finding incandescent car- 
bon in the furnace unites with it to form hydrocarbon, and is then burnt 
with the above useful effect. Roughly, in this manner, there can be ob- 
tained three times the evaporative duty of the best steam coal. Now the 

drogen being a gas is ‘‘ fluid” but not ‘‘ liquid” fuel. Being a gas 
the loss in dissociation is not more than 1 unit of heat, and it readily 
combines oxygen, as we know from the oxy-hydrogen blowpipe, to pro- 





Fig. 1-Shape of the Brick Furnace for Burning Fluid Fuel. 


duce intense heat. We have therefore entered on the use of pure gase- 
ous fuel derived from water, and automatically produced. 

_Why, as the French say, ‘‘ should we stop on so good a road?” 214 
times its own volume of air is being delivered into the furnace by. the 
steam, which also blows in and converts the oil into spray. Four-fifths 
of that air is hydrogen, the strongest known combustible. When in the 
form of nitrous acid it can be shown on the highest chemical authority 
'o be capable in combination with 6 atoms of hydrogen of evolving 
329,000 heat units. 


At any rate I have long ago seen it burnt, and burnt it myself under 
ordinary marine and Cornish boilers with a result of measured evapora- 
tion from oil, hydrogen and nitrogen together, of no less than 48 pounds 
of water per pound of oil used, plus the above gaseous substances, which 
cost just nothing at all. 

This is six times the power of evaporated or ‘calorific value,” of the 
best steam coal, and will enable future engineers to drive a steamship 
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‘Fig. 2.—The Injector or Atomizer. 


round the world, or a railway train across the continent, at full speed, 
with one supply of fuel weighing no more and occupying less space than 
a single supply of coal. 

I am not yet prepared to give full information as to how the nitrogen 
is burnt, nor as to higher duty than six times coal, which is no doubt 
possible, but no changes are needed in the furnace or the injector shown, 
nor any other which cannot easily be carried out by a ship or railway 
engineer. All the figures I have given are taken from notes made dur- 
ing the actual working, and were checked by civil and naval engineers, 
to whom my work was always openly shown, in as far as I could be 
certain of the causes and effects. Of course, I drew many inferences, 
which I am slow to bring forward till everything can be tested and 
proved to complete demonstration, knowing well how necessary such 
caution is before asserting‘a new truth or science, or indeed any de- 
parture from long established practice however absurd it may become 
in the light of later discoveries. As far back as 1869 I had not only 
heard of but carefully examined cases of high evaporation, but I could 
never find anyone who knew what cause to assign it to, till I actually 
saw in my own furnace the apple-green flame of burning nitrogen, as 
described by some of the older chemists (who knew well that it was a 
combustible of great power, though gun cotton and dynamite had not 
then been invented), and got 48 pounds of water evaporated per pound 
of vil used by the assistance of the hydrogen of the steam and the 
nitrogen of the sir. These latter, then, their nature and their effects 
have justified. I submit the new nomenclature, I have used ‘ fluid” in- 
stead of liquid fuel, for while all liquids and all gases are fluid at our 
ordinary atmospheric pressure, the gases are not liquids, and such a 
compound fuel as I have been describing cannot properly be comprised 
under the term of liquid fuel. 

Being fully impressed with the cardinal truth that a paper should 
only be “a peg to hang a discussion on,” I will no longer detain those 
present from a discussion which I expect will beso profitable to the steam 
user, and therefore I hope to many among the engineers and technolo- 
gists generally. 

After reading the paper, Admiral Selwyn referred to a diagram on 
the blackboard, which illustrated the shape of his particular furnace, 
and the shape and arrangement of the injector or atomizer, which he ex- 
plained to the Society in detail, laying particular stress upon them as the 
essentials in his method of combustion. 

Mr. George W. Dickie—Mr. President, I would like to say a few words 
on this subject, because some of the statements made by the Admiral 
are rather astounding to me, especially in regard to the efficiency of liquid 
hydrocarbon fuel, such as the waste of petroleum. I met in Chicago 
Signor Soliani, of the Italian navy, who presented a paper to the Engi- 
neering Vongress on this subject, and the result of a series of experi- 
ments that had been made on several vessels of the Italian navy. I 
may say that he is an enthusiast on the burning of liquid fuel, especially 
on war ships, for several reasons that do not apply in the merchant ser- 
vice. It can be carried on in places where coal could not be stowed, 
and has the advantage of easy transportation from one part of the ves- 





sel to the other, Quoting from Signor Soliani’s paper, he says ; 
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** Experiments were made by Mr. Urquhart, at that time Director of 
the Baku-Tiffis, and the Guazi-Tzaritzin Railways, and by Messrs. Nobel 
Brothers, to ascertain the heating power of oil fuel. One kilogramme 
of oil fuel when burning yields: about 11,100 units of heat (metric sys- 
tem), against about 7,700 given by coal. The heating power of the oil 
fuel compared with that of coal ought therefore to be in the ratio 
11,100 ‘y 
7,700 = 1,44 to1.” 

He also mentions experiments made in England under the super- 
vision of Mr. Sennett, of the British navy. These I have examined my- 
self pretty closely. He experimented both with steam and compressed 
air in the atomizing of the oil, and he thinks there is some advantage 
in the use of steam. The -practical-ratio as given by Mr. Sennett, 
of oil fuel compared with-coal, was 1.6 to1. This statement, compared 
with the statement to night by the Admiral, is rather astonishing, when 
he states that the evaporating power of liquid fuel 1s equal to 6 to 1. 

Admiral Selwyn—Pardon me, I said fluid fuel, not liquid fuel.” 

Mr. Dickie—In all discussion of fluid fuel we must take into account one 
fact, which acts very decidedly against its adoption—that is, the amount 
of this fluid that is available. On board ship we must have a fuel that 
will not ignite under 160° to 200° C. It would be dangerous to carry 
otherwise. The American product of this fuel is very small. Most of 
the residuum or waste from petroleum is consumed in our refineries, 
and the percentage is very low. In the Caucasus the percentage is 
much higher, running all the way from 17 to 30 per cent. The total 
product of this fuel in Russia does not exceed a million tons a year. It 
has been very successful in the Caspian Sea and on the Volga because 
it is cheap there. It is sold at 3 francs per ton. The country nearest 
thereto, that would reap the greatest advantage from its use, would be It- 
aly. Butthere the price is from 27 to 38 francs per ton, which makes it im- 
practicable, unless for some special purpose, as compared with coal. 
The experiments that have lately been carried out have been very ex- 
tended and thorough, and the fluid fuel has been credited with all the 
saving in labor, the saving of dirt and ashes, and similar advantages, 
and yet we have reluctantly come to the conclusion, after a series of ex- 
periments extending over two or three years, that as matters are at 
present, without a vast increase of the product, and without a cheapen- 
ing of it in the maritime stations where it would be used, coal not only 
holds its own against it, but the percentage in favor of coal is very high 
indeed. In fact, from the statements made to me by Signor Soliani, 
the difference is as 2 to 1. I make these statements to-night because I 
am fresh from a lengthy discussion of this subject by some of the ablest 
men who have taken it in hand. There is a vast amount of petroleum 


_ fuel used in this country in its crude state, but it would not be desirable 


on board ship. We have used it here in San Francisco Bay, and the 
results have been rather disastrous on account of the volatile nature of 
the fuel. Petroleum fuel is used for the production of steam at the Ex- 
position, but the kind there used cannot be st applied at sea 
under the present method of using it. 

Prof. H. B. Gale—I have been greatly interested in the paper before 
us. It states some results which are certainly very surprising. If they 
can be well substantiated, the author has made one of the greatest dis- 
coveries of the age. I have followed very closely the published ac- 
counts of experiments made on fuel, particularly liquid fuels, and have 
witnessed some experiments with oil, but have never seen or heard of 
any results approaching anywhere near to those reported in this paper. 
I think if the author expects the world to accept such wonderful results 
3s six times the evaporative duty of coal, as reliable, that he should give 
“Shhore details as to the methods of the particular experiments where he 
has obtained such results. I know from experience that it is very easy 
in making tests of the evaporative qualities of fuel to be led into serious 
errors from side causes. It has been known for some time that a cer- 
tain heating effect is sometimes produced by the combination of nitrogen 
in the manner described. Some years ago I listened to a paper at the 
Academy of Science in St. Louis, on this subject. The result of the ex 
periments then reported was that the amount of heat obtained from the 
nitrogen was extremely small, and practically of no account. Now, if 
it is possible to increase the effect of this element to such an enormous 
extent by the use of the particular furnace and fuel described by Admi- 
ral Selwyn, it is certainly something worthy of very profound and care- 
ful investigation. But I must confess that the paper has failed to con- 
vince me that this is possible. The furnace does not differ very essenti- 
ally from some other furnaces which have been used in a similar way 
for burning oil fuel, and no such effect has been produced. Twice the 
effect of coal has been considered about the maximum that could be ob- 
tained. Again, if compounds of nitrogen were formed in appreciable 
quantity in the case described, we should expect they would have some 





effect upon the metal of the boiler ; and if nitrogen were consumed to 
the extent claimed, we should have in the analysis of the gases the evi. 
dence of that, and the proportion of nitrogen which was burned. From 
the analysis given I did not see that there was any evidence of such ac- 
tion, but rather the contrary. It is possible that the author has the re/ 
sults of an analysis which shows the combustion of nitrogen, and th: 

amount. If he has such it would be very interesting to know it. I am 
not sure whether the calorific effect of a pound of nitrogen burned in 
this way is known to chemists, but as we have some chemists here witli 
us this evening, I should be pleased to hear from them on this point. 

Mr. Wagoner.—I have looked into this matter of fuels, both solid and 
liquid, several times, and I think the calorific values that are usually 
given may be accepted as correct. Beginning with green wood, whose 
value is about 4,000 heat units per pound ; dry wood may be taken at 
6,000; coal, such as comes to San Francisco, ranges from 10,000 to 
14,000 units; coke, 12,000 to 14,000; tarry refuse oil from the refinery, 
16,000 ; and crude oil, California, 18,000 units. These figures are the 
practical results of tests made under boilers by me at various times and 
places, and they are sufficiently near correct to enable the engineer to 
make a choice of fuel. Concerning the remarkable results claimed in 
the paper read this evening, I do not think anyone well informed would 
admit the possibility of burning nitrogen in the manner claimed ; there 
fore, whatever heating effect was obtained by the experimenter was that 
due to the formation of CO, and CO, and the analysis of waste gases 
showed such was the case. One fallacy which 1s quite common deserves 
mention—i. e., the burning of water as fuel. The proponents forget 
that it takes as many heat uuits to dissociate steam as can be gained by 
the recombination of its elements, and with any other combination of 
said elements there would be a loss of heat. 

Mr. Stut—A few years ago I read a number of articles on this ques. 
tion, I think Prince Henry of Prussia instigated an investigation of the 
subject of liquid fuel, to ascertain the possible economy for the nation 
in the use of this fuel on torpedo boats. He noted what had been ac- 
complished in England and other countries. If I remember correctly, 
the resu'ts of his investigations were about as Mr. Dickie stated, that the 
evaporative effect of liquid fuel, as used on the Black Sea, was about 11 
to 12 pounds of water to a pound of oil ; while the coal wou'd be7 or 8 
pounds of water toa pound of coal. Unless the amount of this fuel is 
very large, and can be obtained at many different places on the globe, I 
do not see how much use can be made of it. Admiral 3elwyn probably 
knows much more than I do as to the quantity that can be supplied. | 
was-ersployed by Mr. Dickie some years ago, and we made a little in- 
vestigation and some tests.of liquid fuel, and I know that we were not 
favorably impressed with it. I think we found it cheaper to burn coal. 
Is not that so, Mr. Dickie ? 

Mr. Dickie—Yes, although the very high price of that fuel, delivered 
here, does not admit of its comparison with its use in other places where 
it would be cheaper. This fuel would have to be delivered at 75 cents 
per barrel to equal coal at $5.75 per ton. 

Professor Reuleaux—I have learned from Russian engineers that the 
use of liquid fuel in Russia is about the same in expense as coal or 
wood ; that in Moscow, for instance, it is fully as cheap to use oil, but 
that this is not the case in St. Petersburg. I am afraid that Admiral 
Selwyn has not given us as complete an explanation as he may be able 
to give, as to the nianner in which he arrives at such great results as the 
evaporation of 48 pounds of water from a pound of oil. Perhaps he will 
explain further, so. that we may understand it better. 

Mr. W. G. Curtis—In regard to the useof oil on the Solano and other 
ferryboats of the bay, several years ago, I am not prepared to state the 
facts. _We used a residual oil that cost $1.40 a barrel, and, as near as I 
can remember, this price would about equal ordinary coal at $6 a ton. 
The matter, however, is not fresh in my mind. 

Admiral Selwyn—Mr. President, I think my answer must be a gen- 
eral one to the objections. First of all, gentlemen, I may say that if I 
had not had every one of these objections before me for the last six and 
twenty years, I would not be here to talk to you to-day. Secondly, 
there has been the most careful and skilled observation of every trial I 
have made by both civil and naval engineers. Everything was watched 
to see that there was no possibility of error in the measurements, the 
water was measured into the tanks, and out agaia to find what had 
evaporated, and thus the process was subjected to every test known to 
engineering. Therefore there is no doubt or question about what I am 
saying. In the first place, as to the supply of fluid fuel, for that is 
really the most fatal objection, if it be not obtainable. I think you all 
know that the coast of South America has oil that is constantly running 
into the sea.. My friends Treadwell and Noble have 20 mills there, and 
can send you just as much oil of any quality you choose to ask for. 
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Next, in speaking of our supplies, we have inexhaustible oil works. The 
shale of England is 10 miles wide and 650 feet deep wherever we have 
gone to the bottom, extending across to Germany and Russia, and that 
will furnish more oil than we can use if the world lasts another thousand 
years. I am not here to tell you of a new thing, but of a thing which I 
have studied, and in which I have been a leader for the last 20 years. 
The Germans, Italians and Russians have made inquiries about it from 
me, and came and studied in my boiler room at London. If they do 
not get the effects I have produced and vouch for, it is not my fault. 
If they will follow what I have given they will find that what I have 
said is borne out by the facts. In regard to the use of oil on the San 
Francisco ferryboats, some were successful experiments and others were 
not so. Consldering that these experiments were made in the same lo- 
cality, did one set of engineers do wrong and the others do right? We 
must presume so. Fifty-five per cent. economy was worth considering, 
though this is very little, and much less than I got when I started my 
work in 1887. There are gentlemen who have cometo me and examined 
my work, and have gone away and again tried toimitate it without ask- 
ing me about it ; they were not willing to be instructed, and their labors 
stopped there. I think you will find that in Germany they have fol- 
lowed the old ways in using this fuel. In Russia they are burning it 
against all the laws of combustion, in a boiler surrounded with water. 
I am in communication with agentleman there, who keeps me informed 
of the methods employed ; they are still very far behind init. But if 
they get 12 pounds of water evaporated from 1 pound of oil, the subject 
is worthy of discussion. 

Mr. von Geldern—It is unfortunate that the author is unprepared to 
fortify the statements he has made, with data obtained from direct ex- 
periments. As long as we are left without actual figures, we cannot be 
expected to consider a subject for which such extraordinary results are 
claimed. Anenthusiastic author must be prepared to submit more than 
generalities, if he would expect a detailed discussion of the subject he 


has chosen to present before a technical society. In the present state of 
the fluid fuel question, our worthy guest has not been without his co: 
laborers, and all data heretofore available have not led to the sanguine 
conclusions drawn by him this evening. 








Steam, Heat and Water. 
a 


By Mr. John M. Taylor, in the Master Steam Fitter. 


Steam is pure water expanded by heat into an invisible vapor. Per- 
fect steam is in no way moist, but is as dry as are the permanent gases. 
It has in a complete degree those properties of fluidity, mobility, elas- 
ticity and quality ot pressure in every direction that distinguish gases. 

Saturated stéam is the normal condition of steam generated in free 
contact with water, and the same density and same pressure always ex- 
ist in conjunction with the same temperature. Ittherefore is at both its 
condensing and generating points—i. e., it is condensed if its tempera- 
ture is reduced, and more water is evaporated if its temperature is 
raised. 

The pressure and density of steam, generated in free contact with 
water, rise with the temperature, and reciprocally its temperature rises 
with the pressure and density. The higher the temperature the more 
exactly proportionate to the variations of temperature. Under this con- 
dition, steam is termed ‘‘ saturated” from its containing the largest 
amount of water possible at any given temperature. 

The pressure of steam at a boiling point of 212° is equal to the pressure 
of the atmosphere, which is 14.7 lbs. upon a square inch. 

The expansive force of the vapor of all fluids i is the same at their boil- 
ing points. 

A cubic inch of water evaporated under ordinary atmospheric pres- 
sure is converted into 1,640 cubic inches of steam, or nearly 1 cubic foot, 
and it exerts a mechanical force equal to raising 14.7 x 144 = equal 
2,120 lbs. 1 foot high. 

One pound pressure of steam will support a column of mercury = 
2.0376 inches high. 

The boiling point of water varies with the pressure of the atmosphere 
or vapor under which it is effected. 

Steam for heating purposes possesses an advantage over hot water in 
the ease of its application where great inequalities and frequent alter- 
ations of level occur, and particularly when the boiler must be placed 
higher than the place to be heated. For buildings occupied at intervals, 
steam is more effective than hot water in its rapid generation of heat. 

The most prominent of the properties of steam are its high expansive | ° 
force, its condensation by the abstraction of its temperature, its con- 
cealed or undeveloped heat, and the inverted ratio of its pressure to the 


The expansive force of steam arises from the absence of cohesion be- 
tween and among the particles of water. If aknown volume of steam 
of a certain pressure be made to occupy but one-half of its volume, its 
elastic power will be doubled. 

Steam has an expanding force always equal to the pressure under 
which it is generated, and its temperature theoretically is always the 
same as that of the water in contact with it. 

The sum of its sensible and latent heat is always the same and is equal 
to 1,146° above the freezing point of water. Under ordinary atmospheric 
pressure 27.222 cubic feet weigh 1 pound, and it hasa gravity about equal 
to one-half that of air at 34°; but if ‘the temperature of air be increased 
160°, the gravity of steam will equal two thirds of the weight of air. 
Heat is simply a mode of motion or an influence by which motion is 
produced among the atoms of substances. The motion is imperceptible, 
heat being detected only by sense of feeling. 

It is a universal force, and is referred to as cause and effect. Heat 
and cold are conditions and not substances. They are relatively, not 
absolutely, different, being merely higher or lower degrees of heat. 

The three most apparent effects of heat, so far as they relate to the 
form and dimensions of bodies, are expansion, liquefaction and vapor- 
ization. Its effect is most evident in those bodies which are the least 
influenced by the attraction of cohesion ; thus in solids it is compara- 
tively trifling, in liquids it is much greater, while in gases it is very con- 
siderable. 

The force with which bodies expand and contract under the influence 
of an increase or diminution of heat is irresistible, and is one of the 
greatest forces in nature. 

The ratio of expansion in solids and liquids increases with tempera- 
ture, while in gases it is sensibly uniform at all temperatures. 

A unit of heat is the quantity of heat necessary to raise 1 lb. of water 
tah 

Specific heat is the capacity of a body for heat, and is the number of 
heat units necessary to raise 1 lb. of any substance 1°. The specific 
‘heat of all bodies, except gases, increases’ with their temperatures. 
Latent heat is the number of heat units absorbed by any body in pass- 
ing from a solid state to a liquid or from a liquid to a gaseous condition. 
Heat is transmitted or lost by radiation—projected in rays and in 
straight lines. By convection rising in fluid masses or through flues. 
| By conduction—passing from one body to another in contact. 

The heat necessary to warm a pound of water 1° will warm about 4.2 
pounds of air 1°, or 2.1 pounds of vapor of water, or 9 pounds of iron, 
or nearly 2 pounds of ice 1°. The heat necessary to convert 1 pound of 
water from 178° (which is about the temperature of return water) to 
steam is about 1,000 units, and this will heat 52,000 cubic feet of air 1°, 
or 5,200 cubic feet 10°, or 52 feet 100°, without making allowance for the 
increase of its bulk because of its expansion, which for a difference of 
100° will equal nearly 20 per cent. of its original bulk. 

Water.—Whether as a solid, liquid or gas, water is one of the most 
wonderful substances in nature, At all temperatures above 32° F. the 
motion of heat is sufficient to keep its molecules from rigid union ; but 
at 32° the motion becomes so reduced that the atoms seize upon each 
other and aggregate to a solid. 

It is composed by a chemical union of oxygen and hydrogen in the 
proportions of: By- weight, oxygen, 88.9 parts; hydrogen, 1.11 parts. 
By volume, oxygen, 1 part; hydrogen, 2 parts. 

Liquids transmit pres:ure equally in all directions, unchanged and 
without loss of power. This equality of pressure is their most charac- 
teristic property. 

Water at 1,000 ounces is assumed as unity in the comparison of grav- 
ity of different substances. 

It evaporates at all temperatures, dissolves more substances than any 
other agent, and has.a greater capacity for heat than any other known 
substance except hydrogen gas. 

Twenty volumes of water absorb one volume of air under atmospheric 
pressure. 

A miner’s inch is a measure for the flow of water, and is an opening 
one inch square through a plank 2 inches thick, under a head of 6 
inches of water, to the upper edge of the opening. It will discharge 
11% gallons in one minute. 

A cylinder 34 inches in diameter and 6 inches high will hold almost 
exactly one quart, and one 7 inches in areas and 6 inches high will 
hold very nearly one gallon. 

~ The ratio of fresh water to salt water is event as is 36 to 35 by weight. 

‘Radiation is effected by nature of surface of body; thus, black and 
rough surfaces radiate and sbeorb more heat than light and polished 
surfaces. 





space it occupies. 


Bodies which radiate heat best absorb it best. 
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Radiant heat passes through moderate thicknesses of air and gas with- 
out suffering any appreciable loss or heating them. When a polished 
surface receives a ray of heat, it absorbs a portion of it and reflects the 
rest. The quantity of heat absorbed by the body from its surface is the 
measure of its absorbing power, and the heat reflected that of its reflect- 
ing power. 

When temperature of a body remains constant, it is in consequence 
of quantity of heat being equal to quantity of heat absorbed by body. 

Reflecting power of a body is complement of its absorbing power ; or 
sum of absorbing and reflecting powers of all bodies isthesame. Thus, 
if quantity of heat which strikes a body equals 100, anJ radiating and 
reflecting power each 90, the absorbent would be 10. 

Air and gases are very imperfect conductors. Heat appears to be 
transmitted through them almost entirely by conveyance, the heated 
portions of air becoming lighter, and diffusing the heat through the 
mass in their ascent. Hence, in heating a room with air the hot air 
should be introduced at lowest part. Convection of heat refers to trans- 
fer and diffusion of heat in a fluid mass, by means of the motiun of the 
particles of the mass. 

A low pressure gravity apparatus is the most healthful, economical, 
cleanly, and perfect heating appliance known, and may be constructed 
to heat a single room or the largest building with a uniformity that can- 
not be attained by any other means. 

A gravity apparatus is one without an outlet whose circulation is 
perfect, wasting no water and requiring no mechanical means for re- 
turning the water of condensation to the boiler. It has been very prop- 
erly likened unto the circulation of blood in the human system. 

This form of apparatus is extensively employed in warming private 
houses, churches, schools and other public buildings, with very satis- 
factory results. Its chief merits are its safety, noiselessness, the ease 
with which it is managed, the low and uniform temperature of its sir- 
faces, and the positive return of the water of condensation to the boiler 
under all conditions. 

A low pressure gravity circulation apparatus consists of the boiler 
with its various attachments for the automaticregulation of its draughts 
and pressures ; main steam pipes and risers for conveying the steam to 
the various parts of the building to be warmed, and the corresponding 
return risers and mains for the return of condensation to the boiler; 
relief pipes for relieving the mains and risers of the water of condensa. 
tion, and for equalizing the pressure throughout the apparatus ; radia- 
tors for.the several rooms to be warmed, with their necessary valves 
and connections. 








Goetz’s Apparatus for Purifying Gas. 


eas a Reena 
On August 15th U.S. Letters Patent (No. 503,133) were granted to Mr. 
Joseph Goetz, of Berlin, Germany, for improvements in apparatus for 
purifying coal gas. Using the words of the specification: — 
This invention, which relates to apparatus for eliminating or separat- 
ing ammonia and tar from coal gas, has for its object the provision of 
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means whereby the separation is more effectually and economically at- 
tained than heretofore, and consists essentially in the construction of the 
apparatus, as will now be fully described, reference being had to the ac- 
companying drawings, in which Figure 1 is a vertical section of an appar- 
atus constructed ‘aécording to the invention, and Fig. 2 is a detail view 
in perspective of a poftion of the separator. 


One of the essential features of the invention consists in the construc- 
tion of the separator so as to form a series. of zigzag channels or pas- 
sages for the gas, and in the combination therewith of means for sup- 
plying an absorbing liquid to the same. The zigzag channels or pas- 





sages are obtained by means of a series of sheet metal inverted gutters 
b, in such manner as to leave a very narrow slit or passage b' between 
adjacent gutters, and so that one series of gutters will overlap or strad- 
dle the narrow slit or passage b' between the gutters of the series in rear 
or below. In practice the superposed series of gutters are so arranged 
that the side walls b’ of the gutters of one series will lie in such proxim- 
ity to the gutters below or in rear as to leave a narrow slit or passage 
b® between them, as shown in Figs. 1 and 2, whereby the zigzag pas- 
sages are obtained. These sheet metal gutters b are arranged on an in- 
clined plane within a suitable box a, each individual series extending 
clear across the box, thus forming, so to say, a slotted partition, and the 
length of the gutters is so chosen that their lower edges will be some 
distance from the bottom of the box a, which is thus divided into two 
compartments that communicate with each other below the separator. 
The upper end of each transverse row of gutters b is secured to a verti- 
cal partition d', extending across the box a, the series of partitions di- 
viding the box at this point into a series of narrow chambers a’. The 
lower end of the partitions d, to which end a transverse series of gutters 
is secured, is bent to hold said gutters at the desired inclination to a ver- 
tical, as shown in Fig. 1,whilethe upper end of said partitions is secured 
to the bottom of a feed box c that extends also across the box a. The 
bottom of the feed box is perforated along the chambers a’, and water 
or weak ammonia liquor enters said feed box at x, while the gas enters 
at a'on one side of the separator and flows out at a’ on the opposite side 
of said separator, both the gas inlet and outlet being at the upper por- 
tion of the box a, which is also provided with an overflow pipe e. 

In Fig. 1 are shuwn four superposed, transverse series of gutters b, 
but the inventor does not desire to limit himself to this number, which 
may be increased or decreased according to the volume of gas passing 
through the apparatus, nor does he desire to limit himself to any partic- 
ular cross sectional area of the individual gutters, as this may also be 
varied without departing from the-nature of the invention. 

In practice he finds that the separation of tar takes place in the gut- 
ters nearest to the gas inlet, while the separation of the ammonia takes 
place chiefly after the gas has passed the gutters nearest said gas inlet, so 
that the apparatus performs the double function of washer and scrub- 
ber. The separation of the ammonia and tar is based upon the fact that 
the gas is compelled to pass in a zigzag course through passages that are 
luted with a film of liquid, either water or weak liquor. This luting is 
obtained through the medium of the feeding devices described, the 
liquid being supplied under sufficient pressure to form jets which are 
projected into the chambers a’, and onto the upper face of the gutters 
over which the liquid flows to the edges, and as to the spaces between 
the gutters of a transverse row and those between such row and the 
next succeeding one are narrow, said spaces or slits are covered or 
closed by a thin layer or film of liquid through which the gas is com- 
pelled to flow, since it cannot flow around the separator as the lower end 





thereof is luted by the liquid in the box. The gas will: necessarily take 
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the course referred to owing to the difference in resistance to its flow, 
the film of liquid that seals the passages b', b’, above the level of the 
liquid in the box offering less resistance to the flow of the gas than the 
body of liquid within said box. Continuing, the inventor says : 

I have also found that when the apparatus has been in use the slits or 
passages of communication, b', b*, between the gutters are not only lut- 
ed and sealed by a film of liquid, but also by a film of tar separated from 
the gas, so that the latter remains in contact with tar until it escapes 
from the outer transverse row of gutters, or substantially so, which is 
an advantage as is well known, and has the further advantage of in- 
creasing the resistance to the flow of the gas, and thereby more effectu- 
ally separating the dust, ammonia and tar therefrom. 

Inasmuch as the direction of flow of the gas is changed as it passes 
from one transverse row of gutters to another, and in view of the fact 
that the gaseous currents meet one another or collide, a constant and 
somewhat violent agitation or mixing takes place, which materially fa- 
cilitates the separation of the ammonia or tar as it passes through the 
liquid films and over the liquid flowing along the upper ana under side 
of the gutters. 

In practice I form the gutters b of single pieces of sheet metal, so as 
to give them a greater rigidity and the necessary resistance to the pres- 
sure of the gas. 

It is obvious that the feed box c may be divided into two compartments 
by a suitable partition for the purpose of supplying thereto different 
liquids, as for instance, weak liquor to one and water to the other of the 
two compartments, and this will be found of advantage when large vol- 
umes of gas are passed through an apparatus constructed as described. 

In practice I make the overflow pipe e adjustable vertically, so that 
the level of the liquid within the box a, and consequently the area 
through which the gas passes, may be varied in accordance with the 
volume of gas entering said box. 

The adjustment of the overflow pipe e may be effected by hand in any 
desired manner, or automatically by the provision of suitable mechan- 
ism controlled by the pressure of the gas entering the box a. 

In order to avoid essential variations in the adjusted level of the 
liquid within the box, due to varying volumes of gas entering the same, 
and to reduce as much as possible the transmission of these variations to 
the entering gas, I so arrange the separator that the chamber formed 
thereby at the inlet side is of considerably less area than thai at the out- 
let side, so that an increase in the pressure at the inlet side of the separ- 
ator will cause the level of the liquid to sink correspondingly, while ow 
ing to the greater area of the chamber at the outlet side of the separator 
the level of the liquid will not be materially affected. 








Professor Hempel on “‘ American Lighting Gas.’’ 
‘ciate 

According to the Gus World, at the last meeting of the German Gas 
Association, Prof. W. Hempel, of Dresden, read a paper giving a sum- 
mary of his own observations and experiences during repeated visits to 
America, which paper will be found in extenso in the Journal fuer 
Gasbeleuchtung, 1893, No. 24. The Professor is considerably astray in 
the statement. of some of his facts, and is also out of bounds in the mat- 
ter of his figures. For instance, Messrs. Wilkinson and Allen, of the 
New York Mutual Company, will be astonished to learn that they are 
in the gas making business only incidentally, the Professor asserting 
that their main operation is the preparation of wood charcoal, which is 
so largely used ‘“‘for the cooking of oysters” in New York. Then, 
again, respecting the growth of the use of ‘‘ pure heating gas” in Chi- 
cago, which we are told is spreading, whereas the plain truth is that the 
Mutual Fuel Gas Company, of Chicago, which had been sending out a 
fuel gas, is now manufacturing and distributing only an illuminating 
gas. However, according to the abstract, the Professor after remind- 
ing his hearers of the existence of considerable fields of anthracite and 
of petroleum in the United States, and of the effect which these re- 
sources have on the appropriateness of one or another system of making 
illuminating gas, he went on to point out that there are alac large fields 
of coal suitable for ordinary gas making in Virginia, and in the Middle 
States. Still, as it is cheaper to carry by water than by Jand, till within 
the last ten years it was cheaper to import English gas coal than to 
work the Virginian fields for the gas works of the Eastern States. The 
position is now different, but still the new processes have, to a great ex- 
tent, supplanted the old one of making gas from gas coal. Tessie du 
Motay, the unfortunate inventor, was the first who went beyond the 
old idea of making water gas by blowing steam through glowing coke, 
by introducing producer gas. 
Professor Hempel has, personally, no doubt that in the future all 


illuminating gas will be made, if not in a producer, in some analogous 
apparatus; for a producer is much more favorably situated with re- 
spect to getting it heated than a retort is. Further, the transference of 
heat from molecule to molecule is more readily effected in a produver. 
Tessie du Motay’s process of alternately blowing up with air and send- 
ing steam through to make water gas suits the American anthracite, 
which has only about 4 per cent. of ash. The New York Gas Company 
uses a modification of this process, in which the water gas is passed 
over lime to remove the carbonic acid, and is then carbureted by naph- 
tha in retorts. The steam is superheated by being passed through pipes 
laid between the two alternately-acting sections of the producer. The 
naphtha is allowed, while surrounded by hot water, to flow down steps, 
where the uncarbureted gas picks up the vapor, and the mixture goes 
on into fixing retorts arranged so as to permit the gas to go through 
very slowly. The lighting power is very high, and the percentage com- 
position is 3.1 carbonic acid, 15.6 heavy hydrocarbons, 25 2 carbonic 
oxide, 26.6 marsh gas, and 1.2 nitrogen. The process gives a high light- 
ing power with relatively little naphtha, but is only used by one works, 
and would, in all probability, be a good deal modified in its details were 
it not for patent-right questions. Herr Hempel then described the 
Lowe process, and returns the average percentage composition as 0.3 to 
0.5 carbonic acid, 14 to 15 ethylene, 27 to 28 carbonic oxide, 25 to 26 
marsh gas, 24 to 27 hydrogen, and 3 to 4 nitrogen. This high propor- 
tion of carbonic oxide caused it to be for some time forbidden in some 
of the States of the Union, but now even Massachusetts permits its use, 
statistics having shown that the number of fatal accidents from its use 
is not great in practice. Water gas in America usually means a mix- 
ture of water gas with oil gas, to which a disagreeable odor has been 
imparted. 

Dr. Hempel went on to describe the Granger process and the Hanlon 
and Leadley process, as also the lime gas process, which is based upon 
an idea that oil vapors and steam, brought into contact with red hot 
lime, will not form carbonic oxide, but will syntheise into hydrocar- 
bons, an idea for which there seems, so far as analysis shows, to be no 
foundation. The effect of the lime is simply that of so much incandes- 
cent material, operating by surface contact, together with this, that the 
use of lime for this purpose gets over certain difficulties connected with 
patents. The Mutual Gas Works of New York makes a good deal of 
gas in the preparation of wood charcoal, for which there is a steady de- 
mand for the cooking of oysters in that city. The McKenzie process is 
a continuous one for the treatment of anthracite and naphtha, with a 
regulated admission of air. Lime is greatly used for purification, and 
in many places the spent lime is simply taken away and thrown into 
the sea. The price of gas is generally about a dollar a thousand cubic 
feet ; the Lowe gas costs about 28} cents to make, including 6} gallons 
of naphtha and 62 pounds of anthracite, while the older process costs 
about 41} cents per thousand. Purely heating gas has made no success ; 
it is too poisonous to be sent out without being odorized, and it does not 
pay to lay special mains for it. 

As to the introduction of these processes in Germany, Dr. Hempel 
does not speak very encouragingly. The cheapest gas oii in Germany 
costs from 7.68 cents to 8.44 cents per gallon, while in America the 
naphtha used there costs only 2.84 cents. Still, the manufacture of 
water gas is very well understood on this side, and it is not necessary 
to supply such very high lighting powers as are provided in America ; 
so that a generator may well be used to supplement the ordinary gas 
supply, particularly if tue apparatus be so contrived that the coke may 
pass direct from the retorts into it. In that case enrichment might be 
secured by retaining at the gas works those fractions of the distillate 
from the tar, which are now sold away at unremunerative prices. 

Dr. Hempel also drew attention to the high price of large masses of 
retort graphite. This material is also useful in many ways nowadays, 
particularly in making electric carbons and electrodes, but it does not 
seem to be attended to by gas makers. People are now going in on the 
largest scale for making caustic soda and chlorine by the direct electro- 
lytic decomposition of common salt, and for that they require large gas 
carbon electrodes, but cannot get them. Could not the retorts be so 
shaped as to yield graphite at once in large workable plates or slabs ? 
And it ought to be easy to get thick copper or iron conductors embedded 
in the carbon in the retort itself. 

In the discussion which followed the paper, Herr H. Dicke, Berlin, 
said that pure heating gaswas not so far behind in America ; the Fahn- 
ehjelm Light Company had 25,000 magnesia combs a going in Chicago, 
and the use of them was spreading. Dr. Bunte questioned the utility 
of tar for enriching, on the simple ground that tar only begins to de- 
compose at a temperature which ga3 will not stand. Dr. Hempel re- 





plied that it makes a great difference whether we simply heat hydro- 
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carbons or heat them along with some substance which can. give off 
oxygen ; the gas from a water gas producer contains at any rate 4 per 
cent. of carbonic acid, unless the temperature has been relatively very 
high ; and the oxygen of the carbonic acid breaks up the hydrocarbons. 
But he adhered to his proposition that gas works should effect a rough 
fractional distillation of their tars, and sell only the more valuable frac- 
tions, reserving the heavy oils for enrichment, a procedure which would 
place at the command of the gas manager a means of forcing his pro- 
duction so as to meet any unexpected demand, Dr. Kramer, Berlin, 
pointed out that the hydrocarbons of tar are poor in hydrogen, and 
that the material is not suited for the production of illuminating hydro- 
carbons. At low temperatures you cannot get tar components to take 
up more bydrogen, and at temperatures sufficiently high you spoil your 
products. The question of import duty on petroleum in Germany has 
also a vital bearing on the suitability of the Lowe process in that coun- 
try. English experience does not aid, for there it is imported duty free. 
In Alsace there is now an oil-boring industry, but the whole yield last 
year was only 11,000 tons, a quantity which would not suffice for the 
German gas industry. 








The Tesla Engine. 
——<— > 
In the course of an address delivered a few days ago before the New 
York Electrical Society, by M. Nikola Tesla, the speaker remarked : 


You have seen a few designs of engines described by the eminent 
speaker who is one of the most competent to talk on the subject, and 
who has shown us a great many complicated mechanisms. They are 
exactly adapted to illustrating what I have to say, and I would ask 
whether it is not worth while to attempt to simplify those mechanisms, 
which we have been using heretofore for the production of electric cur- 
rents. When we look at a steam engine and inquire where the power 
comes from that drives the steam engine, we will always find that the 
power comes from a little box—a cylinder with a piston in it—and all 
the other appurtenances are really but to keep it going. You may do 
away with the flywheel, with the cross heads, with the eccentrics, with 
all the appliances, provided that you can in some other simple way 
govern the motion of the mechanism. So then my first idea was to 
apply the motion of tLe piston, which is freely movable, to a magnetic 
field, o move a magnet or a coil in a magnetic field and so generate 
currents by this direct motion. 

Now let us see what we can do in that respect. First, we reduce the 
weight of the engine for the same pressure and the same piston speed to 
1-30th or 1-40th if not 1-50th of its weight. Furthermore, we do away 
with all mechanical frictions. The engine designed according to my 

deas has a mechanical efficiency of 99} per cent. Now, that is in itself 
a very big item and renders it worth while endeavoring to make-this 
mechanism a commercial success. But there are other far greater 
things. You will find that engineers often say what an advantage it is 

o apply the direct motion of the steam piston to a pump. In reality the 
advantage in a pump is but a very minuteone. The water column has 
got an enormous inertia, and what we do gain in the direct acting pump 
is merely a matter of overcoming some additional frictions which we 
have in the ordinary engine. We may take the mechanical efficiency— 
I gather the data from various works—we may take the efficiency as say 
81 to 82 per cent. at the full load. But the efficiency is much less on a 
varying load. Then, furthermore, we have got these variously estimated. 
I take the figures which I have found to be fair, giving this as the effi- 
ciency. Now the dyname again has got mechanical losses due to fric- 
tion, and, furthermore, the wire is never utilized fully in the dynamo. 
‘In my construction the dynamo may consist of a simplecoil of the mag- 
net, and a simpler coil, which is all immersed in the magnetic field. 
There is no useless wire. Consequently dynamo and engine, if they are 
reduced considerably in weight, increase in efficiency. 

There is only one engine which can equal it in output, and that is the 
turbine. With the steam turbine we can obtain an enormous output, 
and that is the reason why the steam turbine, in my opinion, may be 
found a valuable adaptation fordriving dynamos ; and then convert the 
motion by means of alternating dynamos ; and I think the steam tur- 
bine has in itself a physical cause why it cannot surpass a certain effi- 
ciency, and that is that we drive turbines by impact. A turbine might 
be very efficient if the medium which propelsit were incompressible and 
homogeneous. But it cannot be efficient if we drive it by means of 
isolated shocks. Furthermore, we cannot in a turbine gain all the ex- 
pansion. These causes, I think, will limit the efficiency obtained in 
turbines. But in reciprocating mechanisms we can, provided we obtain 
a sufficiently high speed of the piston, expand thesteam at an enormous 
rate. 





It is perfectly practicable in these mechanisms which I have been 
working up to obtain, if you want a speed of 100 meters a second, and 
while I do not contemplate producing such speeds, yet it is quite pos- 
sible to do it. But since we can produce higher speeds we might as well 
increase the speed two or three times, and so augment the activity of the 
mechanism and raise the efficiency. Furthermore, as I am enabled now 
to work without a packing, I found that in these mechanisms the pack- 
ing is actually objectionable, the expansion occurring at an enormous 
rate, and the engine being of such character that the exhaust can be re- 
duced to pretty nearly the atmospheric pressure very easily. The me- 
chanical friction is reduced to such a small figure that we can raise the 
temperature of the steam very considerably. 

You know that in high pressure steam engines one of the greatest 
troubles is the lubrication, We can go so far with the mineral oil, we 
can go so far with ordinary oil, but then we reach a point at which we 
cannot go any further ; the lubricant will not work ; and I am iuformed 
by very able practical engineers that about 250 pounds per square inch 
of steam pressure is as high as we practically go. With this engine we 
can go much higher. I am now preparing a boiler which will give me 
up to 350 pounds pressure. It is very important, of course, to get the 
pressure very high. In these mechanisms we are confronted with two 
things. For what are they going to be used—for light or for power ? 
If we want to drive motors we must have a long stroke and a slow fre- 
quency. If we want to operate lamps then we wanta very short stroke 
and a very rapid motion. To have a high speed with short stroke we 
must have a great initial pressure, because, you know, the number of 
vibrations increases only as the square root of the pressure. So if we 
want to have twice the number of vibrations we must have four times 
the pressure. But, on the other hand, four times the pressure and twice 
the number of vibrations means eight times the output. So it is very 
important in this mechanism in which the power depends on the square 
to obtain as high a pressure as possible. It is on this line now that I am 
working. 

We have had such reciprocating engines as far back as 1868 or 1870, 
and it would be a very erroneous idea to think that I had evolved some- 
thing radically novel in that part of the mechanism. 

It is more economical to produce rapid vibrations than low vibrations. 
But so far as the economy of the dynamo is concerned, and so far as 
the economy of the engine in general is concerned, it is better to pro- 
duce a long stroke, because a long stroke means a high velocity. 

I have an apparatus which runs lights in the laboratory, and shortly 
I think I will have something which will be ready for practical appli- 
cation. I think I am not mistaken in believing that we are going to 
have very shortly a means at hand of producing twice as much electric- 
ity from coal as we can produce at the present time—provided I am not 
mistaken. This is subject, of course, to.a test, but I am quite confident 
that itcan be done. This is not, however, a subject which occupies me 
altogether. There are also other subjects. 








SPECIAL ENGLISH CORRESPONDENCE, 


ii li ace: 
COMMUNICATED BY Norton H. Humpurys. 
SALISBURY, December 9, 1893. 
The Coal Trade.—Oil Gas Processes. 


The position of affairs in the coal market has changed round to an 
opposite direction since the date of my last letter. At that time, and up 
to a fortnight since, great difficulty was experienced in obtaining proper 
supplies of coal. Orders were never refused, but the fulfillment of 
them was delayed on all manner of pretexts. The difficulty of getting 
trucks was the usual one, and it would almost seem that half the 
railway coal wagons in the country went off for a few weeks’ rest 
to some unknown and inaccessible region. Every gas manager had to 
devote a large portion of his time to the unprofitable task of writing or 
telegraphing anywhere and everywhere in order to get a sufficient sup- 
ply of coal to meet his wants from day today. The reduction of gas 
supply had to be freely resorted to, and some announced that the valves 
would be closed during the hours of daylight. One or two had to shut 
up entirely for a few days, and I think that this is the first time in the 
history of our industry that gas manufacture has been limited for want 
of staple material. Now the gas manager is equally energetic in. stop- 
ping supplies, being simply overwhelmed with the arrears of orders that 
come rushing in under the endeavor to discharge all that is due, and 
more if possible, before the inevitable drop from the panic prices of the 
last few weeks can occur. Gas people have been carefully impressed 
with the rule that orders can only be accepted at current rates ; which 





is a very convenient restriction when prices are on the rise, but may 
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cut both ways, and the sellers do not fancy the idea of its selling in the 
buyers favor as well as in their own. If, in the anxiety of the moment, 
a chance order has been given at any time within the last three months, 
it comes tumbling in now. In many cases, small orders were so placed 
as a kind of second string to the bow, and perhaps forgotten. Possibly 
after two or three vain appeals they were discarded and other material 
ordered in their place. However that may be, they make their unwel- 
come appearance now. 

The reason of this change will be obvious. As already indicated, both 
of the opposing parties were heartily tired of the struggle, yet neither 
were inclined to take a determined step towards its close. The miners 
were starving ; the masters were losing capital, and outside there was a 
large and rapidly spreading circle of distress and loss of trade. It 
would scarcely be possible to hit upon a more efficient plan of injuring 
the National commercial prosperity. But the miners had said that they 
would rather starve than give in, and the masters felt that they could 
not retire from the position they had taken up without losing prestige 
by owning themselves in the wrong. At this stage, somebody thought 
of utilizing the Government. It was a very happy idea. Both parties, 
being in the position of inability to come up to time, had no objection 
whatever to being ordered to cease the combat, while the Government 
had an opportunity of rehabilitating itself in the eyes of the numerous 
body of spectators in all parts of the world, who had remarked upon the 
extraordinary spectacle of a particular section ruining the nation under 
the complacent indifference of the authorities that are supposed to look 
after its interests. The result was on the 17th ult., that a kind of trans 
parent farce was enacted, by holding a meeting of the representatives of 
both parties under the chairmanship of a provincial statesman nomi- 
nated by the Government. After sitting for four and a half hours, the 
meeting agreed that work should be resumed at the old rate of wages, 
pending the formation of a Board of Conciliation. The probable result 
of the conference was a matter of general knowledge at least two days 
before it was held, so it was little better than a matter of form, and is 
not likely to have any marked effect on the future of the coal question, 
though it will be a convenient weapon to partisans of either side in the 
future. With the history of the past before us, it is simply ridiculous 
that a four months’ struggle, capped off with an imperative message 
from the Government, should be necessary to emphasize the obvious 
lesson that labor cannot dictate to capital, and that capital cannot 
coerce labor. Whether the Board of Conciliation will be able to evolve 
a plan that will leave us in the possession of a steady and reliable coal 
supply, remains to be seen. As neither side have secured the ends for 
which they fought, it is to be hoped they will recognize that compro- 
mnise is the direction in which to look for a settlement of their difficul- 
ties, rather than brute force. If a substantial advance in this direction 
has been made, the coal strike of 1893 will not be barren of useful re 
sults. But the benefit, if any, has been purchased at a terrible cost. It 
is impossible to portray the full extent of the suffering and loss that has 
been occasioned by this unfortunate dispute. 

The high cost of coal and cannel has caused great interest in methods 
of making gas from other materials. Several processes are now under 
practical trial, but most of them appear to be directed towards the pro- 
duction of an enriching gas, rather than to the entire displacement of 
the present method of working. They seem to aim at turning out a gas 
of 50 to 100 candle power, that can be diluted to the desired degree with 
poor coal or with crude water gas. As the kinds of coal that are capa- 
ble of yielding, without enrichment, a gas of 16-candle power or up- 
wards are limited, and consequently high in price, a reliable process for 
raising 12 or 14-candle gas up to 17 or 18 would be a great help, particu- 
larly as the majority of our gas companies are bound under legal pen- 
alty to furnish gas of not less than 16-candle power. And this is the 
field that is at present being actively worked. Even with cannel at the 
cheapest, it has been found that the cost of another candle, 7. e., of rais 
ing the quality from 16 to 17 candles, is not less than 14d.'per 1,000 
cubic feet. But if the new processes can be made a practical success, 
this figure will be lowered to something under $d. A recent meeting of 
the Southern District Association of Gas Managers was devoted to the 
hearing of a lengthy paper on the subject of the Tatham or oxy oil pro- 
cess, read by Dr. Thorne, and to the discussion of the same in detail by 
Prof. Vivian Lewes and other authorities. This process is somewhat 
distinct from any characteristic novelty in the manufacture of gas, 
since its special feature is the admixture of oxygen to suitable propor- 
tions with high power oil gas produced in any convenient way. It may, 
in fact, be described as a double enrichment, or as a means of further 
enriching existing enriching material. This point may be better ex- 
pressed by quoting the conclusions arrived at in Dr, Thorne’s paper, 
which are as follows : 





(1.) The addition of oxygen to oil gas (preferably while the latter is 
still hot), not only increases the value of the gas when it is burned per 
se, but also when it is used for purposes of enrichment. 

\2.) Oxy-oil gas is a highly permanent gas, and when used as an ea- 
richer of coal gas, actually increases the stability of that gas. 

(3.) Enrichment of coal gas by oxy-oil gas would cost about 
$d. per candle per 1,000 cubic feet. 

He also claimed that, whereas ordinary coal gas gives a lower result 
with the ordinary flat flame burners as generally used, than with the 
argand burner, the difference was not so marked with the enriched gas, 
and therefore that the latter was better suited for general consumption. 

The discussion that followed the reading of this paper was chiefly di- 
rected to the cost of the ‘‘ extra candle,” and the ability of other pro- 
cesses to compete in this respect with the Tatham. Prof. Lewes ques- 
tioned the correctness of the statement that the admixture of oxygen 
added materially to the value of the gas as an enricher. The Tatham 
process had been adopted by the Corporation of Huddersfield, and 1s now 
in actual operation on a fairly large scale, under the superintendence of 
Mr. Herring, Gas Engineer.to the Corporation. Then there is the Young 
prccess, which has also passed beyond the experimental stage, having 
been adopted at Peebles and other gas works in Scotland, to which al- 
lusion has been made in previous letters. It will be remembered that 
the only residual remaining in the Young process is a dry coke, which 
is said to be easy of removal from the retort, and to have a high value 
asafuel. A Mr. Laing has recently been describing another special 
process for making gas from oil, as devised by himself, before the Scot- 
tish Society of Arts. His apparatus comprises a still in which the oil is 
vaporized, a condenser for removing the heavier vapors and returning 
them to the still, and asuperheater of special construction, in which the 
vapors that pass through the condenser are broken up and brought into 
intimate contact with a large area of red hot surface, and thus converted 
into a permanent gas. This set of plant may be used either ‘for oil re- 
fining or for gas making. The condenser may be so managed as to re- 
tain oils of any desired specific gravity, or the process might be continued 
until nothing remained in the still but a hard coke, the residue having 
been, after repeated distillation, condensation and returning the heavier 
parts, entirely driven through the condenser and converted into perma- 
nent gas. But the author prefers to stop as soon as the contents of the 
still are converted into pitch. This product can be completely drained 
away from the still, without necessitating any chipping or raking out, 
and it has a greater market value than the coke. Mr. Laing has some- 
what peculiar views on the subject of illuminating gas, and appears to 
have approached the matter as an oil refiner desirous of turning the 
residual gas to useful account, rather than as a gas engineer in search 
of cheap or of high quality gas. It is obvious that if the superheater is 
properly designed and constructed according to the work it is called 
upon to do, a good permanent gas can be made. But although pitch 
may be worth half as much again as coke in the market, the running 
off in a molten state is a matter of some risk and difficulty. Particularly 
at a high temperature there is risk of its firing when coming out into 
the air, and large cooling bays or chambers are necessary. The author 
describes a useful improvement in cocks that are used with viscid ma- 
terials, or with those that solidify above atmospheric temperature, and 
are therefore liable to cause trouble by leaving a core of solid matter in 
the plug. He simply makes holes on one or both sides of the shell, and 
fits screwed plugs to the same. When the cock isin the position of ‘‘off ” 
these plugs can be removed and the passage way through the plug can 
be scraped or cleaned in any convenient way. This suggestion is capable 
of useful applications in our retort houses and condenser yards. 








Coal in Colombia. 
nammeiliaiaians 

Mr. C. F. Z. Caracristi, in a report on the coal deposits of Colombia, 
says : 

Looking at the map of Colombia we see a great indenture on the At- 
lantic coast of the department of Cauca, formed by the Gulfo de Uraba, 
or Darian del Nord. Into this gulf flow the Atrato, Arboletes, Punta 
de Piedra and many other small streams. I consider the territory em- 
braced within latitude 7° 30’ and 9° north, and longitude 2° and 3° 15’, 
meridian of Bogota, as containing the most promising coal deposits of 
the Atlantic coast of South America. The coal measures expose them- 
selves from Cabo Tiburon, on the borders of the departments of Panama 
and follow around the gulf and shore, traversing the various rivers and 
entering into the department of Bolivar after coursing the Arboletes. 
From. here the coal extends to the Rio Magdalena, following the geolo- 


| gical base of the hills from the valley of the Atrato. On its way through 
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the department of Bolivar the coal is exposed when it crosses the Rio 
Sinu and Cannaletta. 

The coal which I explored on the Uraba coast was, first, a large de- 
posit which exposes itself about three miles from the mouth of the Rio 
Punta de Piedra. Here the inundations have washed a small canon 
through which the river flows, and on the banks of which may be found 
carboniferous outcroppings. Second, a large and well defined extension 
of the deposit of Rio Punta de Piedra on the right bank of the Rio Vol- 
can at its confluence with Rio Arboletes, four miles from its point of 
emptying into the gulf. At this point the veins of coal are from 3 to 20 
feet thick, and extend southward a distance of not less than 60 miles. 
Third, I examined the cval of the Atrato, but owing to the rise of that 
river was unable to learn, with any degree of precision, the nature or 
geological condition of the deposit. Fourth, I discovered large veins of 
coal on the Rio Sinu, and excellent coal on Rio Cannaletta. 

In Cauca, there are over 20 veins of coal, anthracite, bituminous.and 
lignite, all of which has more or less commercial value. In their whole 

“distance along the Darian in Cauca and the shores of Bolivar to a point 

“Opposite Puerto de Colombia, the coal measures have a length of 260 
miles with an average of 30 miles. This gives a square mileage of 7,800, 
or a coal area equal to that of Alabama. 

Ata distance of about six miles from the Rio Caiman, in a north- 
“wardly direction, the carboniferous strata showed a ‘ pinched” con- 
dition, and are somewhat distorted and irregular, doubtless from the 
“effect of recent volcanic dislocations. The same may be said of the coal 
‘measures where they cross the Rio Varacuarando, above Turbo, to the 
south. 

On the Rio Arboletes and the Volcan the ‘‘droppings” are even more 
wonderful than those of Pennsylvania, or, in fact, any I have had oc- 
casion to examine during my professional career of over 13 years. 

* Following are the analyses of the coal of Uraba: 
Sample from Arboletes. Sample from Punta de Piedra. Per Cent. 
Gravity, 1.62. Gravity, 1.81 ‘ 


Ash.. 


Color of ash, white 
alkaline; quality of 
coal, black lignite. 


Color of ash, yellow ; 

quality coal, anthra- 

cite; heating power 60.92 

The coal follows the coast line at a distance of from 8 to 40 miles. I) 
would estimate the visible supply at not less than 18,459,200,000 tons it in 
the department of Cauca and Bolivar alone. 

The cost of mining the coal I place at about $2.10, as against $1.62 in 
Pennsylvania. 

At a distance of two miles south of Santa Maria, at the base of the 
mountains I found the first coal cropping in the form of a vein of lig- 
nite, bearing with it cannel coal, which, upon development, I believe 
will be found to be a valuable deposit. 

At Rio Fundacion, about 1} miles above the abandoned village of the 
name, the coal measures assume a proper and healthy form, and ex- 
hibit large veins of coal for a distance of 6 or 8 miles up the river. The 
total distance from Santa Maria to Rio Fundacion is 70 miles, about 60 
of which are on the coal measures. In the Val du Par, too, I discov- 
ered extensive beds of the best quality of cannel coal. 

On the Petrale canon and on Rio Fundacion I entered into extensive 
excavations which proved the coal to exist in well defined veins, and 
the “‘hanging” and ‘‘foot” walls to be of healthy sandstone, which 
necessitated but little ‘‘timbering” in the working of the coal. These 
miues are extremely valuable, owing to the fact that they exist at a heal- 
thy elevation above the sea, are supplied with cold water from the glacier 
of Santa Maria, and are on navigable rivers and on the line of a rail- 
road now under construction from the porte of Santa Maria. 

The analysis of the coal of this region speaks for itself : 


Will not coke, gives white ash, and is th ake in the fact that it ig- 
nies pred ahens of 270°. 
e car erous measures of this 
Venezuela to the Boe de Maracai Hagia ye woe Ng erst 
et by Sir Ed Barrington, of London, is now opening up the 





Mr. N. H. Humphrys on Two Papers Read at Last Meeting of 
the American Association. 
—— 

Our English correspondent, Mr. N. H. Humphrys, of Salisbury, has 
the following to say, in the London Journal, about the papers read by 
Mr. J. A. P. Crisfield and Mr. F. B. Wheeler, respectively, at the last 
meeting of the American Gas Light Association : 

There are two points in connection with the proceedings of the 
American Gas Light Association, as recently reported in the Journal, 
upon which I should like to offer a few remarks, 

The first occurs in the paper on ‘‘ The Rate of Purification,” '! by Mr. 
J. A. P. Crisfield, in which the author deals with the volume of oxide 
and the quantity of gas passed per hour, and from those two elements 
deduces the contact time. He also states that the fewer the number of 
boxes, the better the results. This is a very indirect way of getting at 
the fact that not only must there be a minimum contact time, but also a 
minimum contact velocity. Assuming that the depth of the vessels re- 
main at a fixed measurement, it follows that the fewer the number of 
vessels, the larger the area, and therefore the slower the contact velocity. 
On this point, Mr. Newbigging says (see ‘‘ Handbook,” p. 107): ‘‘ The 
capacity or purifying power of the vessel is determined more by 
its superficial area than by its cubical volume ;” and the capacity .of the 
vessel is obviously the same as, or directly proportioned to, the volume 
of oxide spoken of by Mr. Crisfield. That the introduction of ,air. or 
oxygen has so far reduced the cost of labor as to render the item of, in- 
terest on capital invested in purifying apparatus by far the most,im- 
portant in the cost of purification, is quite correct ; but at the same time 
it is necessary to recollect that such cannot be efficiently applied without 
a proper area of material, or, in other words, without certain limitations 
as to contact velocity. So that, in theory, the thinner the allotted vol- 
ume of oxide can be spread, the better will be the result. Contact time 


| is proportionate to the volume of oxide ; contact velocity, on the other 
| band, is a function of the superficial area of the purifier. 


But while theory indicates that the most economical method of puri- 


.| fying is to have the material in one mass, or, to use Mr. Crisfield’s ex- 


pression, to reduce the number of purifying vessels as low as possible, 
the practical consideration of how far it is safe to trust all one’s eggs in 
one basket comes in. No gas engineer would go to bed happy, at any 


‘| rate at this time of the year, knowing that the purity of his gas supply 


was dependent upon the satisfactory behavior of one mass of oxide, or 
even of two. Small summer makes may be left to a single layer ; but 
when fluctuations of make and of temperature have to be contended 
with, one likes to have a good reserve. However large the area, many 
would prefer to have at least three beds in use. This leads up to another 
consideration, and that is the minimum thickness of a bed of purifying 
material that may be regarded as safe in practice. 

Mr. Crisfield also overlooks the point that, apart from cheapness and 
efficiency, the question of nuisance and of loss of gas in changing puri- 
fiers comes in. Large purifiers have become the rule, especially in gas 
works situated in crowded localities, not merely because they are econ- 
omical, or from a belief that they save money ; but as a means of mini- 
mizing nuisance by reducing the number of changes. Even if they 
brought no economy with them, many would prefer to incur the extra ex- 
penditure represented by the additional interest on capital, for this reason. 

The second point comes in the paper on ‘‘ Mathematical Analysis of 
Photometrical Observations,” * by Mr. F. B. Wheeler, which contains 
an ingenious suggestion for the investigation of conflicting experiments. 
But it appears to me to be applicable only to the results of observations 
upon one sample of gas which was known to remain constant through- 
out the series. In the example cited of the results of tests taken on 12 
consecutive days, it appears that not only were 12 different samples 
operated on by the engineer, and that all these samples may possibly 
have varied in quality, but there is nothing to show that the gas exam- 
iner had anything in the way of similar samples. The gas might have 
varied from hour to hour, and if the engineer operated at one time of 
day and the examiner at another, the results would necessarily vary. 
Probably such was the case in the present instance, because on one 
occasion the examiner records a result nearly 2}, and on another 1} 
candles higher than the engineer; while on a third he is 14 candles 
lower. These three items contribute four-fifths of the sum of V*; and it 
seems more reasonable to suppose that they are due to fluctuations in 
the quality of the article tested rather than to experimental errors. If 
the testing station was some distance from the works, it is only in ac- 
cordance with the usual experience to suppose that the results arrived at 
by the examiner would exhibit a greater degree of variation than those 
obtained at the works. 


1, See JOURNAL, Noy. 6, 1893, p, 658, 





2 See JOURNAL, Noy. 6, 1898, p, 656, — 








Jan. 1, 1894. 





American Gas Light Journal. it 








Coke as a Domestic Fuel. 
waddhblliatiiteitaa. 
The Jour. Soc. of Arts, speaking on the use of coke for heating, 
cooking and for firing steam boilers, says : 


Two causes have retarded the generalization of the use of coke in the 
heating of apartments. In the first place, the absence of heating appa- 
ratus in which coke might be burned economically ; and secondly, its 
dearness as compared with coal. On the other hand, the increased im- 
petus given to the consumption of coal gas, through its application to 
cooking and motive power, with the diminution of coke consumption on 
account of the extended use of regenerative furnaces in gas works, has 
caused stocks of coke to accumulate. The managers and engineers of 
Belgian gas companies organized competitions of heating appliances es 
pecially designed for utilizing coke, one of the most successful of which 
competitions was that of the Association des Gasiers Belges in 1887. 
This Association lately instituted a fresh competition, in order to judge 
of the progress accomplished, and to bring the results prominently be- 
fore the public. The jury, presided over by M. Depaire, professor of 
chemistry at the Brussels University, with Dr. Janssens, chief inspector 
of the Brussels Hygiene Service, as vice-president, was composed of men 
of practical knowledge and experience. A sum of 10,000 francs 
($2,000) was set aside for recompensing the exhibitors of the best appli- 
ances, which were classed under the following heads: (a) open fire- 
places ; (b) closed stoves for appartements ; (c) closed stoves for public 
buildings ; (d) hot air stoves; (e portable foot warmers ; (f) cooking 
stoves ; (g) bakers’ ovens ; (h) special furnaces for heating by hot water 
or steam ; and (i) furnaces for steam boilers and other industrial pur- 
poses. These classes it was afterwards found necessary to subdivide into 
series, on account of the diversity of the 73 appliances sent in for com- 
petition. 

The fireplaces and stoves for domestic use were tested in eight rooms 
of various size, in a dwelling house placed at the disposal of the commit- 
tee by the Gas Company of Saint Josse.ten-Noode, a suburb of Brussels. 
Each appliance was kept under fire for at least a fortuight, the consump- 
tion of coke being noted with the greatest care, and the results tabulated 
under the heads of ‘‘ Hourly consumption in normal working,” and 
‘* Hourly consumption en veilleuse (damped down),” being the mean of 
16 observations in the former case and 15 to 20 in the latter. 

When working en veilleuse in continuous combustion stoves—i. e., 
those provided with a feed chamber that may be closed hermetically— 
the air admission may be regulated so as to maintain the fire witha very 
small quantity of fuel—i. e., from } to 3 of a cubic decimeter (32 to 48 
cubic inches) per hour. As the fire is fed in accordance with the con- 
sumption, it may smoulder for a very long period, from 24 to 48 hours, 
without any danger to the health, since the gases are always taken off 
by the chimney, and also without fear of conflagration, because there is 
no possibility of the smallest particle of fire escaping into the room. 

The coke for each series of heating apparatus was of the same origin 
and composition, and the regularity of the fire was carefully noticed. 
Conformably with the dictates of hygiene, there was no damper in the 
uptake flue, the intensity of the fire being entirely regulated by the ad- 
mission of air under the fire bars. Careful observations were made 
whether this regulating was easy and certain—i. e., whether the fire pre- 
served, without appreciable variation, the intensity given to it; whether 
it gave out deleterious products or not ; whether it became red hot or 
not on the outside ; and whether it was possible to quickly reduce the 
fire to a mocerate intensity by merely moving the regulator or slide for 
admitting air. Notice was also taken whether the ashes might be easily 
removed, or whether they formed a compact clinker adhering to the side 
of the fire box. In this manner it was possible, without further exam- 
ination, to eliminate defective stoves, etc. 

The construction of each appliance was studied in detail as to strength, 
tightness, ease of taking to pieces, and elegance. In the case of appar- 
atus for heating large buildings, hot air stoves, and special furnaces for 
heating water or generating steam, the jury first studied the drawings 
and the preliminary examination sufficed to cause the rejection of such 
appliances as did not fulfill the conditions of the programme. ‘The 
stoves, etc., were then examined as regards their calorific yield or useful 
effect, expressed by the ratio of the quantity of caloric available for 
heating a given space to the total quantity of heat produced by the com- 
bination. The direct appreciation or estimation of the quantity of heat 
utilized presents insurmountable difficulties; but it might easily be de- 
duced from the relative quantity of heat carried away by the products 
of combustion. This quantity of heat was calculated by means of the 
following data: (a) the temperature of the gases generated by the com- 
bustion—temperature observed inside the uptake by a thermometer 
placéd at an equal distance from the hearth for all appliazices of the 





same class ; (b) the quantity of carbonic acid, and that of carbonic ox- 
ide if there were any, contained in the products of combustion. 

These gases were collected by a tube inserted in an aperture made in 
the uptake flue, opposite the thermometer mentioned above. The con- 
tent by weight of carbonic anhydride was determined by drawing a 
predetermined volume of gas through four tubes with caustic potash, 
followed by a tube containing sulphuric pumice stone, the products of 
combustion having been previously deprived of their water by passing 
through a tube with weighed sulphuric pumice stone. The content by 
volume of carbonic oxide was determined, by means of a Bunte test 
tube, by absorption with the aid of cuprous chloride of ammonia, after 
elimination of the carbonic acid and oxygen. 

In the tests carried out on the stoves, etc., which were awarded a 
prize, no appreciable quantities of carbonic oxide were found to exist in 
the products of combustion. A considerable number of prizes were 
awarded to stoves in which the combustion was considered to be satis- 
factory. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
<a 

At the annual meeting of the Oneida, (N. Y.) Gas Light Company, 
the following officers were chosen: Directors: Messrs. S. H. Farnam, 
D. H.Walrath, George Berry; H. S. Klock and W. E. Northrup ; Presi- 
dent, W. E. Northrup ; Secretary and Treasurer, H. S. Klock. The 
Company enjoyed a fairly prosperous year, and it was voted to declare 
a dividend of 3 per cent., payable on and after the 10th inst. 





THE Directors of the newly incorporated Nanticoke Gas Company 
are Messrs. M. W. Morris, J. N. Thomas and Thomas Griffith, of Pitts- 
ton, Pa., and W. D. Beers and Frederick Turner, of Wilkes-Barre, Pa. 
It is capitalized in $25,000. Nanticoke is in Hanover Township, Lu- 
zerne County, Pa., and is located in the Wyoming Valley, on the north 
branch of the Susquehanna river, at a point eight miles west south- 
west of Wilkes-Barre. It is a great anthracite coal producing center, 
and has a population of about 8,000. 





THE Milwaukee Gas Light Company has donated 100 tons of coke to 
be distributed among the deserving poor of that city. The fuel will be 
delivered upon orders issued by the Chief of Police. 





A CORRESPONDENT at Greensburg, Pa., informs us that the employees 
of the New York and Cleveland Gas Coal Company, at Turtle Creek, 
Pa., have at last gone to work after an idling spell which lasted for 
months. They went to work under the new scale of 55 cents, or 5 cents 
less than the Pittsburg district scale, which includes all the mines of 
the Pittsburg and Monongahela seam. 





Tae Board of Gas and Electric Light Commissioners of Massachu- 
setts gave a hearing some days ago in the Chelsea (Mass.) City Hall, on 
a petition of the Chelsea Gas Light Company that the Board revise its 
action of November 10, that the price of gas in Chelsea after January 
ist shall not exceed $1.65 per 1,000 cubic feet. Mayor Converse and 
City Solicitor D. E. Gould were present on behalf of the City of Chelsea, 
and President William G. Peck, Treasurer, Moses and Lawyer D. F. 
Kimball represented the Gas Company. The question of allowing a 
continuance of charging a gross price, which is an important one to all 
gas companies, was one of the points brought up. Chairman Wheel- 
wright opened the hearing by reading the petition recently made to the 
Commissioners by the Gas Company. He said it was mandatory under 
the law for the Commissioners to give one rehearing always upon a pe- 
tition of this kind, and no more. The Company’s petition said that the 
reduction ordered would necessitate the reduction in the Company’s di- 
vidends from 5 to at least 4 per cent. President Peck said the Company 
desired a net price per 1,000 cubic feet for prompt payment, as well as 
a reconsideration of their action of November 10th. Any reduction 
that might be made, unless it be so much as to make the gas and elec- 
tric lights as cheap as kerosene oil for lighting, would not increase the 
use by small householders, of which Chelsea was largely made up. The 
reduction recommended by the Board would cause a loss of $7,384, and 
if that went into effect their earnings would not be more than enough 
to cover depreciation, leaving nothing for maintenance of plant, street 
repairs and incidentals. The order, he said, also took away a privilege 
which the Company had enjoyed for years, having a gross price and 
making a reduction of price for prompt payment. Commissioner Schaff 
asked President Peck if he thought it was the intention of the law crea- 
ting the Board that the Board should make the price of gas for a part of 
the time and a Gas Company for the rest of the time. He replied that 
he understood the Board had full power to fix the price. The Commis- 
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sioner askec Mr. Peck if he did not think that if the Board fixed the 
price for the first ten days of the month, and the Company was allowed 
to fix it for the other twenty, as was practically the effect when a gross 
price was allowed, the Company was in reality making the price more 
than the Board? Mr. Peck made no direct answer. Mr. Lamson, of 
the Worcester Gas Light Company, was present, because he said he 
understood that this was the first time the Board had considered the 
matter of gross and net prices, which was a most important one to all 
Gas Companies in the State. He was called upon by the officers of the 
Chelsea Company to give some expert testimony, but objection being 
raised by Commissioner Schaff, because the Board was to hear his case 
at Worcester soon, he declined to testify. President Chamberlain, of 
the Cambridge Gas Light Company, was present, and gave some testi- 
mony on general gas matters. City Sclicitor Gould, for the city, said 
no new evidence had been introduced, and he had heard no valid rea- 
son why the Commission should reverse its decision. The Company, 
under good management with the reduced price, he felt assured, would 
increase its business, and he hoped the decision would stand. The Com- 
missioners took the matter under advisement. 





THE Louisiana (Mo.) Electric Light Company was absorbed on the 
21st inst. by the Carbon Light Company, of that city, which has hither- 
to been operating a combined gas and electric lighting plant. The ma- 
chinery of the new purchase will be removed to the gas works buildings, 
and considerable money will be expended on betterments. The officers 
of the Carbon Light Company are: President, John H. Lucas ; Secre- 
tary, Wm. T. Johnson ; Superintendent, B. S. Reynolds. We are glad 
to welcome the latter back to the active ranks, for some years ago he 
was in charge of these works at Louisiana, but resigned the position to 
engage in the railroad business. 





Mr. JoHN Corsoot, Treasurer and Secretary of the Madison (Wis.) 
Gas Light and Coke Company, has just been elected Mayor of that city. 
They can’t get along without the gas men, we tell you. 





THE Detroit Gas Company is printing the following displayed adver- 
tisement in the local papers: ‘‘ To gas consumers—The Detroit Gas 
Company is in possession of information that a party representing him- 
self to be a gas expert is canvassing the city and pretending, for a con- 
sideration, to test the meters ofthis Company. You are hereby notified 
that only the Gas Company and the properly accredited agent of the 
city (the City Gas Inspector) has authority to remove and test meters. 
The party above referred to will be prosecuted if found interfering with 
the Company’s meters. Consumers are further notified that they will 
be held responsible for any damage that may occur to meters while in 
their possession if they permit them to be interfered with by unauthor- 
ized persons. 


THE sale of the Citizens Gas Company, of Tamaqua, Pa., to Phila- 
delphia capitalists is reported. The new owners were to taxe possession 
on January 1, 1894, and it is also likely that the Company will engage 
in the electric lighting business, both on arc and incandescent lamp 
account. 








Mr. WIiLtIAM REID, Sr., who had been in the employ of the Mil- 
waukee Gas Company for 25 years, is dead. 





Mr. GrorGe W. Borpens has been appcinted Application Clerk in 
the Philadelphia Gas Bureau’s branch office at Germantown, and as- 
sumes the duties thereof to-day. The position is a new one, and it 
ought to be of much convenience to the residents of the district. 





THE Board of Trustees of Alameda, Cal., have adopted the following 
ordinance: ‘‘Section 1. Except where otherwise ordered by this Board, 
all water pipes and conduits in said city shall be laid on the northern 
side of streets running in an easterly and westerly direction, and on the 
westerly side of streets running in a northerly and southerly direction. 
The pipes and conduits must be laid under the roadway of the street 
4 feet from the curb line of the street, and the top of the conduits and 
pipes must be at least 3 feet below the top of the curb line of the street. 
All gas pipes, unless so otherwise ordered, must be laid on the opposite 
side of the streets from said water pipes. Where pipes or conduits cross 
the line of gas pipes they must be laid so as not to interfere with such 
gas pipes. Sec. 2. Any person violating any of the provisions of this 
ordinance shall be deemed guilty of a misdemeanor, and upon convic- 
tion thereof shall be punished by a fine not exceeding $100, or by im- 
prisonment in the jail of Alameda county, not exceeding 50 days, or by 
both such fine and imprisonment. Sec. 3. This ordinance shall take 
effect and be in force from and after its passage.” 





AT a meeting of the Directors of the New Bedford Gas and Edison 
Light Company, of New Bedford, Mass., Charles H. Lawton was elect- 
eda Director to fill the vacancy caused by the death of William T. 
Rotch. The Company also declared a dividend of 1} per cent., payable 
January 15, to stockholders of record December 18. 





RECENT issues of the Newark (N. J.) newspapers say that the Newark 
Gas Light Company has settled a civil suit against saloon keeper Paul 
Abrell, of No. 9 Bowery street, Newark, in March, 1893, by accepting 
from him about $1,000. The settlement was made for gas consumed by 
Abrell, who it is claimed bye-passed the meter. In round numbers the 
Company claimed Abrell had used $3,000 worth of gas, but suit was 
brought for one-half that amount. On December 21st Abrell was ar- 
rested on a capias from the Prosecutor's office, under au indictment from 
the grand jury, in which he is charged with the larceny of 50,000 cubic 
feet of gas. Defendant asserts he is the victim of awonspiracy. 





On and after January 1st the net price of gas in Chicago will be re- 
duced to $1.15 per 1,000 cubic feet, under the terms of the agreement en- 
tered into something like two years ago with the city. This, of course, 
only affects the use of gas for illuminating purposes, the price for gas 
used for cooking, heating and power purposes having been fixed by the 
agreement at $1 per 1,000. 





It is no wonder that electric light finds a fairly good foothold in 
some situations, and one of the latter is in evidence at Healdsburg, Cal., 
where the gross gas rate is $5 per 1,000 cubic feet, and the net $4.50. It 
is true that the place is a small one, with the population numbering 
about 3,000, but the gas output per annum (perhaps 600,000 cubic feet) 
is far below what it should be. Of course the high rate is largely re- 
sponsible for this condition of affairs, and it is also responsible for the 
spread of incandescent electric lighting, which has been winning many 
patrons of late in Healdsburg. The proprietors of the Gas Company, 
however, have at last determined to apply the proper remedy, in that a 
reduction of the selling rate to $3.50 per 1,000 cubic feet has been or- 
dered. We know that gas making materials are expensive in the 
Healdsburg district, but it is equally true that the factors which enter 
into the manufacture and distribution of electric currents are just as 
costly, wherefore the situation as between the gas and the electric sup- 
pliers is the same at Healdsburg as it is anywhere else. In that light 
economy and efficiency are the deciding points. 





WE understand that Messrs. Apple and Elyea, of Lima, Ohio, have 
secured control of the gas and electric lighting plants at Le Roy, N. Y. 





TuE Cincinnati Gazette recently had the following to say about the 
proposed consolidation of the gas and electric lighting interests of that 
city: ‘‘The absorption of the Cincinnati Electric Light Company by 
the Cincinnati Gas Light and Coke Company has been a subject of con- 
siderable interest and speculation to frequenters of Third street for some 
months past. It was known that on December 18th the Directors of the 
Cincinnati Gas Company had held a meeting at which the regular 
quarterly dividend had been declared. This led to a report that arrange- 
ments for the consolidation of the two companies had been completed. 
The matter was considered by the Directors, but no definite action was 
taken. It is about understood, however, that when the consolidation 
does take place there will be one share of gas stock issued to absorb 
each 20 shares of electric light stock. As the par value of gas stock is 
$100 per share, and that of the electric light stock but $5, this is a vir- 
tual exchange of stocks on a par basis. However, gas stock is more 
valuable than electric light stock, selling in the market at 199, while 
electric light was obtainable until December 19th at about $1.75 to $1.80. 
When it became known upon what basis the consolidation would be 
effected a better demand for electric light stock sprang up, and it was 
bid for at $1.87; but there was no change in the market price of gas 
stock. Under the original charter of the Gas Company, it could not 
own or operate an electric light plant, so the Cincinnati Electric Light 
Company was organized with the intention of in time being absorbed 
by the Gas Company. (éeneral Hickenlooper recommended that each 
gas stock holder hold a corresponding amount of electric light stock. 
This was in 1889. At the time a regular quarterly dividend of 23 per 
cent. on gas was declared, in cash, and an extra one of 2 per cent. 
This was given to the stockholders in stock of the Cincinnati Electric 
Light Company at 50 cents on the dollar, which was recognized as par, 
the Gas Company paying the money to the new corporation. Soon 
afterwards a further issue was made of $300,000, which was given to 
the stockholders at $1.75. Considerable of the stock taken at the latter 
figure has been sold at a sacrifice ; still, there are many holders of stock 
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who purchased theirs at that figure, or better, for it was their belief that 
as the Gas Company had issued it at that price it would ultimately take 
care of it at that, or better. Now it seems that their expectations are to 
be realized. Last winter the proper legislation was secured, authorizing 
the consolidation or absorption by the Gas Company of the Cincinnati 
Electric Light Company, or of any other, or the erection of its own 
electric light plant. Since then arrangements have been in progress for 
the consolidation, and it is now only but a matter of a short time until 
the union will occur, though it is positively announced that they have 
not been completed yet. There have been no arrangements completed 
between the Gas Company and the Edison Electric Light Company, as 
many believe there have been, but both claim that the other would be 
very willing for such an arrangement.” 





Mr. Davip Moorg, who has acted as Treasurer of the Salem (Mass.) 
Gas Light Company since January Ist, 1865, has handed in his resigna- 
tion, the same to date from December 23d. A special meeting of the 
Directors was called to consider the same, and it was accepted. A spe- 
cial meeting of the shareholders to fill the vacancy was called for 
Thursday last, but we have no advices as to who was chosen. 





FINAL papers for the purchase by the town of the property of the 
Middleboro Gas and Electric Light Company have been signed. The 
price paid was $63,000, and bonds amounting to $75,000 have been 
issued by the town to pay for the works, and to complete some im- 
provements on the plant. 





Mr. Jupp A. WANN has been appointed Receiver of the Sun Vapor 
Street Light Company, of Canton, Ohio. The Company is capitalized 
in $175,000, and its liabilities are put at $300,000, with assets amounting 
to perhaps 65 per cent. of that sum. 





WE understand that a gas works will be constructed at Salamanca, 
N.Y., the authorities having granted a franchise for the operation of 
such to the projectors of the Randolph Gas Company. Salamanca is 
a borough in a similarly named township of Cattaraugus county, N.Y., 
and is situated on the Allegheny River at a point 46 miles east south 
east of Dunkirk, 108 miles southwest of Rochester and 34 miles east of 
Jamestown. It is an important point in the main line of the Erie Rail- 
road, has several sawmills and tanneries, and has a population of about 
4,200. 





THE gas works at Huntington, Long Island, are in active operation, 
and the people seem to be pleased with the initial service. 





S. F. WaLKER has petitioned the City Council, of Salt Lake, Utah, 
for a franchise to construct and maintain a gas and electric light works 
in that city. The franchise provides that the grantee, his successors and 
assigns, shall, and by his acceptance of the rights and privileges granted, 
agrees with the city to furnish manufactured gas to the citizens of Salt 
Lake at a price not exceeding $2 per 1,000 cubic feet, and natural gas 
not to exceed 30 cents per 1,000 cubic feet ; and furnish electric light at 
a price not to exceed 1 cent per hour for each 16 candle power lamp, 
and a proportionate charge for all lamps of increased candle power, and 
for all arc lamps of 2,000 candle power not to exceed $10 per month for 
12 o'clock service, and $15 per month for all night service ; to furnish 
for the streets, highways and public places for the city, in any desired 
number, at a price not exceeding $10 per month for each arc light of 
2,000 candle power for all night services, each night in the week ; to 
furnish the City Council Chamber, city offices and Public Library with 
the necessary current for light continuously during the life of the fran- 
chise, free of charge. 





A CORRESPONDENT at Passadena, Cal., incloses the following : ‘‘ Gas 
in this city is gaining ground as a useful agent for lighting, heating, 
cooking and other purposes. The Evening Star is printed by means of 
a gas engine, and all the machinery in the Throop Polytechnic Insti- 
tute, as well as the great Mt. Lowe Railroad, are operated by gas power; 
also, the two machine shops and Wakeley’s works, of Passadena. In 
consequence of the popularity of the gas for various purposes, and the 
great demand for an increased supply, the local Company feels war- 
ranted in putting down 4 miles of pipe for street mains, which will be 
laid on streets where applications from the greatest number of consum 
ers are shown. The largest will be a heavy 8-inch main up Raymond 
avenue to the Opera House, from which branches will extend east and 
west to the principal streets, and from thence past Hotel Green a 6 inch 

’ pipe will be laid, and so connected as to give an ample supply to both 
east and west sides of town, thus more than doubling the delivering 
capacity of the works.” 


A First session Superior Court jury, Boston, returned a verdict for 
the defendants, on December 21st, in each of four actions of tort against 
the Boston Gas Light Company, by John Carmody and three others, 
members of Carmody’s family, who claimed an aggregate of $20,000 for 
personal injuries resulting from the escape of gas into their tenement, 
No. 1 Thorn street, on February 19, 1892. 





‘* OBSERVER” forwards the following from Boston: ‘* The Directors 
of the Lowell Gas Light Company have voted to reduce the price of gas 
10 cents, making it $1 per 1,000 to all who pay promptly, this price to 
take effect February ist, 1894. This is the lowest price in New England 
for an inland city. But for the long distance from tidewater and the 
high freight rate on coal, of course the Company could sell its product 
at a much lower rate. The reduction of price is not necessitated by the 
competition of the electric light company, nor by any public agitation, 
but is given, as similar reductions have been given before, because the 
Company is so prosperous that it can well afford to make this conces- 
sion. Thére is uo fear either that the reduction of price will interfere 
with the liberal dividends that the Company is in the habit of paying its 
shareholders.” 





THE Visalia (Cal.) Gas Light and Heat Company has decided to put in 
a Thomson: Houston incandescent electric light machine equal to the 
generation uf current for the maintenance of 1,000 lamps of 16 candle 
power each. Superintendent Winkler says the Company’s gas. output 
steadily increases. 








The Separation of Oil from Exhaust Steam. 


——<— 


Engineering Record remarks that within the past ten years there 
have come into extensive use various devices for application to exhaust 
pipes, having for an object the separation of oil contained in the steam 
delivered from the engine. These devices have followed closely the in- 
troduction of separators in the main steam pipes for the removal of en- 
trained water and the delivery of dry steam. It has been thought that 
oil separators were useful so far as they operated, for everyone admits 
that it is extremely desirable to remove from exhaust steam the oil 
which contaminates it, such steam being commonly employed for some 
heating purpose where the presence of oil does more or less injury. 
Though useful, it has been thought that their utility was limited, since 
it was believed that they fail to remove a considerable portion of the ob- 
jectionable material. There are no less than a dozen different designs 
of oil separators which can be bought in the market, and many of these 
have met with a large sale. There are few, if any, of the new steam 
plants which make pretensions to a complete equipment, that do not 
have some design of oil separator ; from which it would be inferred 
that there is a general belief among steam engineers that the device is 
essential to good work. 

Whatever opinions may have been held in the past regarding the pos- 
sibility of separating oil from steam, recent investigations, which we 
hope to fully describe in a future number, have proved that by suitably 
arranged devices a very large proportion of the oil discharged from the 
engine cylinder can be intercepted and withdrawn mechanically from 
the steam. Doubtless a small amount of oil may be so thoroughly 
atomized by the action of the steam that it becomes practically gasified, 
a condition from which it 1s impossible to be recovered by any mechani- 
cal process. This part of the oil must necessarily pass on with the 
steam, and it will be found in the water of condensation, or in the liquid 
which the steam is employed in heating. The operation of an oil sepa- 
rator depends largely upon the fact that the particles of oil are heavier 
than the medium which surrounds them, and they are less readily de- 
flected from their course than the steam. In this respect the particles 
doubtless act in the same manner as globules of water mechanically 
held in suspension, and it may be that the particles of water which 
abound in exhaust steam form a nucleus around which the oil collects, 
and which assist in the mechanical separation. The interposition of de- 
flecting plates in the current of steam, which force the contents of the 
pipe to take a circuitous course through the separator, provides a means 
of intercepting the heavy particles, whether of oil or of water, and when 
once collected they can readily be removed. 

If separation of oil is desired, in the case, for example, of steam heat- 
ing plants where the use of the water of condensation for feeding the 
boilers is the principal object sought, it is certainly better to introduce a 
separator between the engine and the heating main, and rid the steam 
before hand of all the oil which it is possible to remove, than it is to do 
without a device of this kind and endeavor to purify the water before it 





is supplied to the boiler. 
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The Market for Gas Securities. 


The market for city gas shares continues 
dull, restricted and weak, particularly in re- 
spect of Consolidated, which opened to day 
(Friday) at 124 bid, offered at 1254, a drop of 3 


points in the bid price from the figures of last 
week. Yesterday 218 shares were sold on the 
Exchange at the even rate of 125. We know 
of no reason why the shares should be selling 
at these figures, unless it be that some of those 
who pure at the panic prices of last sum- 
mer are taking their profit. Then, too, there is 
the ibility that others, apprehensive of what 
the islature will do in respect of gas rates, 
are taking time by the forelock. Other city 
shares are fairly. steady, especially Standard 
preferred, a small lot of which chauged hands 
at 774. The Brooklyn situation is quite uncer- 
tain, but it looks that the election of Mr. A. E. 
Orr to the Presidency of the Metropolitan Com- 
pany means an approach to consolidation. 
All classes of Brooklyn shares are a 
shade weaker, and we imagine they will go 
lower ; still old Brooklyn at anything under 
115 seems to be worth while trying for. We 
note a sale at auction of 50 shares Beckton Con- 
struction Company, preferred, at 79}. Chicago 
gas sold down to 59 and a fraction at the open- 
ing to-day, but supporting orders forced the 
price back to 60} and 3. Bay State is weaker, 
at 13} to 14, and Baltimore Consolidated is re- 
turned at 54 to 544. 








Gas Stocks. 


a 


Quotations by Geo. We Close, Broker and 
Dealer in Gas Stocks, 


16 Watt St., New York Orry. 
JANUARY 1. 


All communications will receive particular attention. 
The following quotations are based on the par value of 
$100 per share. 43 


Capital. Par. Bid Asked 
Consolidated. .........+... $35,430,000 100 124 
i SP dsecsdactioes 220,000 
Equitable.............s00.. 4,000,000 
*¢ Bonds..,......... 1,000,000 
Harlem, Bonds.......... 170,000 
Metropolitan, Bonds.... 658,000 — 
Mutual........cccccccssseeee 3,500,000 100 
‘© Bonds.....,........ 1,500,000 — 
Municipal, Bonds....... 750,000 
OF nerwececss 150,000 
Richmond Oo., 8. L..... 346,000 
> Bonds......... 20,000 
Standard Gas Co-- 
Gas Co's of Brooklyn. 
“ §. F. Bonds.... 
Equity Gas Light Go... 
PR ccnkasenddicce 
Fulton Municipal....... 
nie Bonds.... 
s¢ Bonds (77’s)...... 
as ODiSu 
7 Bonds (5’s) 
i siecescitatacs'ecicess 
. Bonds... 
Nut of Town Ges Companies. 
Bay State Gas Co.— 
OU svcttiicesse nese: 
Income Bonds..... 
Soston United Gas Co. — 
Js Series 8.F. Trust 
9a iT) oe 


95 
100 
195 
108 


100 


190 
106 
108 
145 
100 

80 


50 


150 
102 
95 
100 
65 


2,000,000 
1,200, 
320,000 1000 
2,000,000 
1,000,000 
3,000,000 
300,000 
1,000,000 
368,000 
94,000 
870,000 
70,000 — 
1,000,000 25 
700,000 1000 
1,000,000 50 
1,000,000 


100 


10 


100 


5,000,000 50 
2,000,000 1000 


7,000,000 1000 
3,000,000 1000 


1253: 


110 
95 100 

155 160 
604 603 


Buffalo Mutual, N. ¥... 750,000 100 
200,000 1000 
1,000,000 50 


25,000,000 100 


Chicago Gas Company. 
Chicago Gas Light. & 
Coke Co.— 
G’t’d Gold Bonds 
Consumers Gas Light 


7,650,000 1000 813 81} 
30 


&5 


2,000,000 100 

600,000 1000 
7,000,000 100 
1,600,000 50 


192 
184} 187 
100 
55 
544 
1074 


Cincinnati G. & C. Co.. 
Consumers Toronto.... 
Central, 8. F., Cal...... 
Capital, Sacramento, Cal 
Consolidated, Balt....... 

ai Bonds..... 
Citizens Gas Lt. Co., 


54 
107 


11,000,000 100 


6,400,000 
500,000 101 
250,000 


85 
Detroit Gas Co.—- 
1st Mortgage....... 
East River Gas Co., 
Lorg Island City..... 100 
100 


1,000,000 
500,000 








Advertisers Index. 





GAS ENGINEERS, 


Jos. R. Thomas, New York City...... 

Wm. Henry White, New York City............cecceccesecee 
Fred. Bredel, New York City 

H. C. Slaney, New York City 

Geo. R. Rowland, New York City......... Mpederevestecsecss 
Jas. R. Smedberg, Chicago, Ills..... Nemenieesdebedeheresces 3 


CHEMISTS. 
E. G. Love, New York City 


PROCESSES. 
Bartlett, Hayward & Co., Baltimore, Md 
United Gas Improvement 0o., Phila, Pa...... 
Burdett Loomis, Hartford, Conm......60.... ccssscseseeese 
National Gas and Water Co., Chi¢ago, Ills.... 
Economical Gas Apparatus Construction Co., Toronto, Ont. 3 
The Western Gas Construction Co., Fort Wayne, Ind. 


GAS WORKS APPARATUS AND 
CONSTRUCTION. 


James R. Floyd & Sons, New York City. 

Continental Iron Works, Brooklyn, N. Y.....0..-..-.+sseees 
Deily & Fowler, Phila., Pa 

Kerr Murray Mfg. Co., Fort Wayne, Ind 

Stacey Mfg. Co., Cincinmati, OhIO...........seeseeeeseeeese 
Bartlett, Hayward & Co., Baltimore, Md ; 
Davis & Farnum Mfg. Co., Waltham, Mass................. 


Isbell-Porter Company, New York City.................... 
Fred. Bredel, New York City............. — 

United Gas Improvement Oo., Phila., Pa.j..............005 
Berlin Iron Bridge Company East Berlin, Conn.......... ee 
National Gas and Watér Co., Chicago, Ills 

Economical Gas Apparatus Construction Co., Toronto, Ont. 
The Western Gas Construction Co., Fort Wayne, Ind 


GAS AND WATER PIPES. 


Ohio Pipe Co., Columbus, Obio....... eveses 


M. J. Drummond, New York City.........seeceeeeeee eee en 33 


30 


. +. 38 
Addyston Pipe and Steel Co., Cincmnati, 0................. 33 


STEAM BLOWER FOR BURNING BREEZE. 
H. E, Parson, New York City.....ee...-se0s 27 


GAS COALS. 


CANNEL COALS. 


Perkins & Co., New York City........... aieeséhne 
J. & W. Wood, New York City................ shebbhasece ee 


GAS ENBRICHERS, 
Standard Oil Co., Cleveland, Ohi0........se00--ceeeceee esas 


COKE CRUSHER. 





'C. M. Keller, Columbus, Ind.... 





INCLINED RETORTS. 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo 


RETORTS AND FIREBRICK. 


Jd. H. Gautier & Oo., Jeraey OMY, Ni Tos... ccc cctcccsvcccecee 
B. Kreischer & Sons, New York City 

Adam Weber, New York City 

Laclede Fire Brick Mfg. Co , St. Louis, Mo. 

Borgner & O’Brien, Phila., Pa 

James Gardner, Jr., Pittsburgh, Pa..............+. sooee hs 
Henry Maurer & Son, New York City.............. essdvace OO 
Baltimore Retort and Fire Brick Co., Baltimore, Md 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo... 
Brooklyn Fire Brick Works, Brooklyn, N. Y...... 

F. Behrend, New York City 


CEMENTS. 


C. L. Gerould & Co., Brooklyn, N. Y. 
F. Behrend, New York City.......+.. eosees 


GASHOLDER TANKS. 
J. P. Whittier, Brooklyn, N. Y.......00..++-- 


GASHOLDER PAINT. 
The Government Waterproof Paint Co., Boston, Mass 


SCRUBBERS AND CONDENSERS. 
G. Shepard Page’s Sons, New York City 
R. D. Wood & Co., Phila., Pa 
James R. Floyd & Sons, New York City............00 ° 
Continental Iron Works, Brooklyn, N. Y..... Sidhe owiehe ades 


R2 


REGENERATIVE FURNACES, 
Bartlett, Eayward & Co., Baltimore, Md 
Fred. Bredel, New York City 
J. H. Gautier & Co., Jersev City, N. J 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo......... 2 


GAS GOVERNORS. 


Connelly Iron Sponge and Governor Co., New York City.... 
Wilbraham Baker Blower Co., Phila., Pa 


GAS GAUGES. 
The Bristols’ Mf’g. Co., Waterbury, Conn.......+. 


TAR AND CARBONIC ACID EXTRACTOR. 
Geo, Shepard Page’s Sons, N. Y. City........0.ceeeseeeeees 32 


AMMONIA CONCENTRATOR. 


Michigan Ammonia Works, Detroit, Mich......s.sesssseee. 15 


GAS METERS. 


John J. Griffin & Co., Phila., Pa 

American Meter Co., New York and Philadelphia 

The Goodwin Meter Co., Philadelphia, Pa............+++ 
Helme & MclIihenny, Phila., Pa 

D. McDonald & Co., Albany, N. Y 

Nathaniel Tufts, Boston, Mass 

Maryland Meter and Manufacturing Co., Baltimore, Md.... * 
Harris Bros. & Co., Philadelphia, Pa 

Metric Metal Co., Erie, Pa&...cccccccccccccccessessccescccece é 


SELF-SEALING MOUTHPIECE DOORS. 


Isbell-Porter Company, New York City............0080..008 
Continental Iron Works, Brooklyn, N. Y 


BURNERS. 


C. A. Gefrorer, Phila., Pa.... 
Moses G, Wilder, Phila., Pa 


STREET LAMPS. 


J. G. Miner, Morrisania, New York City ..... SOT Tee 
Bartlett Street Lamp Mfg. Co., New York City 


PURIFYING MATERIAL. 


Connelly Iron Sponge and Governor Co., New York City... 23 
Greenpoint Chemical Works, Brooklyn, N. Y 

Henry W. Douglas, Ann Arbor, MiCh.......ceesseseseseeees 
Read, Holliday & Sons, Ltd., New York City 


ELECTRICAL APPARATUS. 


Wm. Henry White, N. Y. City.......... ee a Soedeocwi. 
Fort Wayne Electric Co., Fort Wayne, Ind............ ebieo« 


EXHAUSTERS. 


The P. H. & F. M. Roots Co,, Connersville, Ind 

Isbell-Porter Company, New York City.....-......... dated 
Wilbraham Baker Blower Co., Philadelphia, Pa ; 
Connelly [ron Sponge and Governor Co.. New York City.... 23 
The Connersville Blower Co., Connersville, Ind 20 


VALVES. 


Ludlow Valve Manufacturing Co., Troy, N. Y..... ° 
Cbapman Valve Manufacturing Co., Boston, Mass 
R. D. Wood & Co., Phila., Pa 

Continental Iron Works, Brooklyn, N. Y. 
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GAS ENGINES. 
Schleicher, Schumm & Co., Phila., Pa..............00e00. 936 


ENGINES AND BOILERS, 
The Hazelton Boiler Co., New York City............. «.-.. 17 


PURIFIER SCREENS. 
John Cabot, New York City....... FES A AE 22 


GAS STOVES. 


American Meter Co., New York and Philadelphia.......... 19 

The Goodwin Meter Co., Phila., Pa........ .cccc0-. ee cevces 36 

George M. Clark & Co., Chicago, llls.... .......... 6 200 17 

Maryland Meter and Manufacturing Co., Baltimore, Md.... 34 

The Schneider & Trenkamp Co., Cleveland, O...... pein eis 16 
PATENTS. 

H. B. Willson & Co., Washington, D.C.........sceeessseess 15 





Valuable Gas Interest 
For Sale, 


The undersigned will sell, to the extent of $20,000 to 
$50,000, in sums to suit purchaser, an interest in a growing gas 
business now netting 8 per cent.; increase this year will give 
net earnings of over 12 per cent. Money wanted for extensions 
to cover valuable territory. A magnificent opening for a party 
desiring a permanent occupation and investment in one of the 
most pleasant residence locations in California. Banks and 
business firms as references. Address for particulars and state- 
ment, 

LOS ANGELES SAFE DEPOSIT AND TRUST CO., 
Stimson Block, corner Third and Spring Streets, 
954-tf Los Angeles, California. 








DIVIDEND NOTICE. 


STANDARD GAS LIGHT CO. OF THE CITY OF NEW YORK, } 
71 BROADWAY, NEW YORK, Dec. 13, 1893. 


The Board of Directors have this day declared a dividend 
of one (1) per cent. on the Preferred Stock of this Company, 
payable on Jan. 2d, 1894, to stockholders of record at 3 o’clock 
P.M , Dec. 20th, 1893. 

Transfer books will be closed from 3 o’clock P.M., Dec. 20th, 
1893, to 10 o’clock A.M , Jan. 3d, 1894. 

967-3 FERDINAND MCKEIGE, Secretary. 


WANTED, 
A First-Class Draughtsman. 


Must be thoroughly conversant with coal gas machinery. State 
previous employers and experience. None but first-class need 
apply. 

966-tf Address, “ X,” care this Journal. 


EF. BHHREN D, 
German (Stettin-Didier) Clay Gas Retorts, 
BLOCKS, TILES, FIREBRICKS, Fi RE CEMENT, 


Stettin “‘Anchor” & ‘‘Eagle” Brand Portland Cement 
10 & 12 Old Slip, New York. 

















AES 


e U sand Foreign Patents, 
register Frade-Marke. Copyuiehts and Labels, 
j and. attend toall patent business for moderate 

6. Wereport on patentability free of charge. 

ror i ep a af free hand-book write to 

A B. ¥ WILL CO., Attorneys at Law, 
Opp. 





8. Pat. Smee. “WASHINGTON, D.C. 











Bouton Foundry C0. 


FOUNDERS AND MAOHINISTS, 


CHICAGO, ILL. 


Gas Works Apparatus, 


PURIFIERS, CONDENSERS, 
Bench Work 


SPECIALS. LAMP POSTS, 
SCRUBBERS, 
Iron Roofs and Floors. 


Plans and Estimates furnished for new works or extensions of 
old works. 











LUDLOW VALYE MFG. C0., 


MANUFACTURERS OF 


VALVES, 


Double and Single Gate, } in. to 72 in., outside and 
inside Screws, Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. 








SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Hydrants. 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vail Av., 
TROY, N. Y. 








Pamphiet Free. 
Felt & Tarrant Mfg. Co. yearsin ow we have used it we have never kuown it to fail.” 


52 to 56 Illinois Street, 
CHICAGO. 
BRANCH Franklin Street 
OFFICE: = New York. 





MOSES G. WILDER, 


Mechanical Engineer, 


816-822 Cherry St., Phila., Pa. 


Gas 
Governors, 


Governor 
Gas Burners, 


Gas Cocks 
and Fittings. 


In addition to a full assortment of Volumetric Governors, etc., 
I am now making MERCURY PRESSURE GOV- 
ERNORS of all the usual sizes, adapted to use upon Gas 
Stoves, Furnaces, and Meters. The same careful attention to 
details of design and workmanship which has established the 
reputation of WILDER’S VOLUMETRIC GOV- 
ERNORS will be given to the new line. They have been 
yhoroughly tested in many places during the past year, and have 
given entire satisfaction. The price is very low, and but for a 
complete system of machinery adapted to this work, it would be 
impossible to sell them at the price. I hope for large orders, a8 
they become known, in consequence of the low price and good 
quality. 


Read, Holliday & Sons, Ltd, 


No. 7 Platt St., N. Y. City. 


HYDRATED 
OXIDE OF IRON 


For Gas Purification. 


NNO THN 











Analysis, Samples and Particulars on Applica- 
tion. 














CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Et. 


Also, Gate Fire Hydrants with and without Independent 
Nozzle Vaive. All Work Cuaranteed. 


Works & Gen’l Office, indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. 


Ace 


Save time, avoid mistakes and do not ruin their nerves. 
It is operated by keys, like a typewriter, and performs addi- 
tion, multiplication, djvision, interest, etc., etc. - 


First Nat’! Bank, Brownsville, Texas, writes: “The Comptometer pur- 
chased of you has taken the place of one clerk in this office.” 

Brotherhood Wine Co., New York City, writes: “We would not be with 
out them if they cost twice as much.’ 

licElveen Furniture Co., Ltd., Pittsburgh, Pa., writes: “In all the two 


New York Office, 28 Platt St. 











ntants who use 


The Gomptometer 


nard Co-Operative Building & Loan Association, Brainard, Minn. es 
writes: “It is of more importance in a business office thana typewriter.” 


Supt. St. Lawrence State Hopital, Ogdensburg, 
; could not get along witboyt it except with the aid of an additional clerk.” 


New York, writes: “We 
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To Gas Companies. 


We make to order CAP BURNERS to burn any amount 
under a stated pressure. Send for samples. 







Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 


oOo. A. GEFRORAR, 
248 N. Sth 8t., Phila., Pa. 





GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


fHE GOVERNMENT WATERPROOF PAINT CO. 104 High Street, Boston, Maas. 

























The Continental Iron Works 


THOMAS F. ROWLAND, evens asad THOMAS F. ROWLAND, Jr., Secretary & Treasurer. WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents, 


pune sects sian abate the Krtbt 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM NEW YO 


BUILDERS OF 


GAS HOLDERS. 


' ingle and Multiple Section Gas Holders a Specialty. 


1 Wrought Iron Gas Holder Tanks. 


_ BENCH CASTINCS, RETORT LIDS. 
Hydraulic Mains, Condensers, Scrubbers, Purifiers, 


‘Valves, Etc., Etc. 


S SELF-SEALING RETORT MOUTHPIECES & LIDS, 


For Round, Oval, or 


“D” Retorts. 














Reliable Gas Heaters, Parlor Grates and Radiators. 










RK 
Three Distinct Lines, 





Sixty Different Styles. 


Ranging in Price from 


$5.00 to $30.00. 






Send for 1894 Catalogue 
of Heating Stoves. 


ake 















RK He 
New Designs and 


Improvements for 1894, 






The Largest and Most Com- 





Dlete Line ever Manu- 


factored Under one Name, 


ake 












The SCHNEIDER & TRENKAMP Co., 


Solo Manufacturers of Reliable Gas Heaters 4793-501 Case Ave., Cleveland, Ohin. 
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Jewel Gas Heating Stoves 
E*or 1893-04. 





Send for Catalog of the Most Artistic Line 
of Heaters on the Market. 


The New Double Refector is Worthy of Attention 





22 Styles. Prices from $4.50;to $12. 


GEORGE M. CLARK 
& COMPANY, 


MAKERS, 


149-161 Superior St., Chicago. 





' 


—_——_- 
> -' 
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The HAZELTON BOILER “:::" The PORCUPINE BOILER 


Patented in America and Abroad. 


100,000 HORSE POWER 


of this Justly Celebrated Water-Tube Boiler in Successful Operation in all the Principal Industries. 
An Unparalelled Record, of Over Twelve Years, for Economy, Durability, Safety, and Efficiency. 
A Common-Sense High-Pressure Boiler made in a Superior Manner. 
We Solicit for it the Critical Examination of the Mechanical Profession and the Steam-Using Public. 






























THE HICHEST STANDARD OF EXCELLENCE. 





THREE REGISTERED 


THE HAZELTON BOILER. 











Standard Sizes, Yi) AF Special 
50 H.P. a : Sectional 

to Boilers 
500 H.P. . —— For Export. 








THE PORCUPINE BOILER. 


TRADE MARKS. 


The only Genuine Hazelton or Porcupine Boilers bear our Three Registered Trade Marks, 
BEWARE OF IMITATIONS. 


This Company is prepared to Manufacture and Furnish Plants of Boilers of any desired capacity, and 
will forward proposals and other information on application. All imitations of the substantial features 
of this Boiler are infringements, and will be prosecuted to the full extent of the law. 


THE HAZELTON BOILER 6CO., 


Bole FProprictors and Manufacturers, INT EY WAZ YVWVoRke., U.S. A. 


Cable Address, WRITE FOR ILLUSTRATED CATALOGUE. Long Distance Telephone, 
““PAILA,” NEW YORK. Correspondence Solicited. 1229-18th St., New York. 
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This Boiler is producing unequaled results in the works of most of the principal Gas Co.’s of the U.S., and in similar plants in Foreign Covutries 
NOT CONNECTED WITH ANY OTHER CONCERN IN THE UNITED STATES 
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CHAS, M. JARVIS, Prest. & Chief Engineer. 


eee 2.45 
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BURR K. FIELD, Vice-President. FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary. 
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PSS £N6.60 NY 


The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss Roof designed and built by us for the 
Providence Gas Light Company, at Providence, R. I. The building is 40 ft. in width by 100 ft. in length, the side walls being of brick 
and the roof being entirely of iron—that is, iron trusses and iron purlins covered with corrugated iron. The building 
is ventilated by our Improved Ventilator, extending the full length of the roof, with side shutters opened and 
closed by cords from the floor. No woodwork is used in any way about the construction of the building. 





Write for Illustrated Catalogue. 





Office and Works, No. 6 Railroad Avenue, East Berlin, Conn, 








Fuel and Its Applications 


By E. J. MILLS, D.Sc. ¥.R.S., and F. J. ROWAN, C.E., assisted 
by others, ncluding Mr. F. P. Dewey, of the 
Smithsonian Inst., Wash., D. C. 


% PLATES, AND 607 OTHER ILLUSTRATIONS. ROYAL 
OCTAVO, PaGEs xx, 802. HANDSOME CLOTH, $7050. 


A. M. CALLENDER & CO... 32 Pine St., Ne ¥ 


BOOKS. 


DISTILLATION OF COAL TAR AN 
AMMONIACAL LIQUOR. 


By Gzorce Luneaz. Price $12.50. 


A TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 

. COALS AND CANNELS. 

By Davi A. Granam. 8vo., Cloth. Price $3. 


rders for these books may be sent to this office. 
A. M. CALLENDER & CU., 
42 Pine 8r., N. Y. Orry 





NEWBIGGINGS HANDBOOK = 
FOR GAS ENGINEERS AND MANAGERS, 


The present (the fifth) edition marks an important advance on those 
that have gone before. . Considerable additions have been made to the text 
and much of it has been rewritten and otherwise improved. 


Price, Cloth, $6. 
A.M CALLENDER & CO.. 32 Pine St.. N Y. 


THE CHEMISTRY OF ILLUMINATING GAS. 


By NORTON H. HUMPHRYS. Price, $2.40. 
Orders may be sent to 


A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 
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AMERICAN METER CO. 


EsTABLISHED 1834. INCORPORATED 1863. 


NEW YORK and PHILADELPHIA, 


CHICAGO, CINCINNATI, 
ST. LOUIS, SAN FRANCISCO. 


PUBLIC LIGHTING TABLE, 





JANUARY, 1894. 





rable No. 2. 

















. Table No. 1. || NEW YORK 

iB FOLLOWING THE cITY. 

= MOON. | Aut Nieut 

& = || Lienrine. 

< ni p ; P ] ‘ Extin 

A < Light. “a Light. guish. 

re | || PM. | AM. 

Mon.) 1/5.20 pm/4.30 am|| 4.30 | 6.30 
Tue. | 2/5.20 5.30 4.30 | 6.30 
Wed. | 3/5.20 16.20 4.30 | 6.30 
Thu. | 45.20 [6.20 4.30 | 6.30 
Fri. | 5/5.20 16.20 || 4.30 | 6.30 
Sat. | 615.20 nmi6.20 || 4.30 | 6.30 
Sun. | 7/5.20 6.20 || 4.30 | 6.30 
Mon.| 85.20 —‘|6.20 4.40 | 6.30 
Tue. | 9/5.20 6.20 4.40 | 6.30 
Wed. |10/5.20 6.20 4.40 | 6.30 
Thu. |11/8.30 6.20 4.40 | 6.30 
Fri. {1219.30 —|6.20 4.40 | 6.30 
Sat. |13/10.30 (6.20 4.40 | 6.30 
Sun. |14/11.40 FQ/6.20 4.40 
Mon. |15/|1.00 Aam/6.20 4.50 
Tue. |16)2.10 6.20 4.50 
Wed. |17/3.30 16.20 4.50 
Thu. |18/4.40 6.20 2 


4 
Fri. |19/'NoL. |NoL. || 4 
Sat. 20!No L. \No L. | 4 
Sun. |21|NoL. ru|No L. 4 
Mon. |22/5.40 (7.30 PMi| 5 
Tue. |23/5.40 8.50 5 
Wed. |24/5.40 10.00 5. 
Thu. |25/|5.40 11.10 5. 
Fri. |26/5.40 12.10 am|| 5 
Sat. |27/|5.40 1.20 5 
Sun. |28/5.40 12.20 5 
Mon. |29/|5.50 3.30 5 
Tue. |30)5.50 4.30 5 
Wed. ot/5.50 5.30 5 
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TOTAL HOURS LIGHTING 
DURING 1894. 





By Table No. 1. | By Table No, 2. 
Hrs. Min. Tirs.Min. 
January. ..244.10 | January. ..423.20 
February...195.30 | February. ..355.25 


March...... 206.20 | March..... 355.35 
Agel... .. 169.40 | April.......298.50 
eee 162.10 | May.... ...264.50 
June ..... 135.40 | June...... 234.25 


COTTE 146.30 | July...... 243.45 
August. ....162.20 | August... . 280.25 
September..174.10 | September. . 321.15 
October. . ..211.20 | October... .374.30 
November. .221.00 | November. .401.40 
December. .245.30 | December. .433.45 











Total... . 2274.20 Total. . .3987.45 
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Roots’ Gas Exhauster, 


Having been in use twenty-five years, it speaks for itself, and stands 


ON EQUAL ED! 











Ft Peite sibs sits shies 


P. H. & F. M 


Home Office, Connersville, Ind. Branch Office, 501 Manhattan Building Chicago. 


S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 

















Frice $1. 


A. M. CALLENDER & CO.. No. 32 Pine Street, New York. 


? o ) 











If the 


Cycloidal Exhauster 


is not 


The Best, 


Why should competitors make such desperate efforts to copy all our new methods of construction? Isn’t that 
indisputable evidence of the superiority of our machines ? 


We Lead, Others Try to Follow. 


When you want a new Exhauster, write for prices to the firm prepared to build it on correct principles. 


The CONNERSVILLE BLOWER CO., Connersville, Ind. 
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THE UNITED 
GAS IMPROVEMENT Co.,_ | 


DREXEL BUILDING, PHILA., PA. 


























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 


— - 
a + 7 








Standard ‘‘ Double Superheater”’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or “‘ Distillates.” 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 








Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected tc 
meet any conditions. Apparatus designed to use “any grade of Oil, od 
and Anthracite Coal, or Gas House or Oven Coke. ; 





PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATIOR- 
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WATER GAS APPARATUS 


BY THE 


WESTERN GAS CONSTRUCTION CO. 


Of F'ort Wayne, Ind. 





The number of Water Gas Plants built by us this year fully testify to the merit of our Improved style of 


Lowe Water Gas Apparatus. 


1,000,000 cubic feet per diem, and larger when required. 

Our shop facilities are unexcelled, and enable us to quote prices which will prove interesting. The plants in 
operation demonstrate we have the Experience necessary to build Water Gas Apparatus on Scientific as well as 
Practical principles, and consequently Build them Well. Hence we don’t hesitate to Guarantee the Results. 
We not only believe in “Water Gas on its merits,” but also in building the apparatus at a price that will not only 
prove it a desirable investment as to the first cost, but produce results that will put the balance on the right side 


of your ledger. 


Results obtained in the various sizes of our plants, up to over 900,000 cubic 
feet capacity per diem, show what can be attained in a well designed machine. 
Results, as well as first-class construction. 


We are prepared to Guarantee 


We build. apparatus ranging in capacity from 50,000 cubic feet to 


There are three essential features in our design which we carefully considered as Absolute Requirements: 
Durability, neatness, and compactness of the machine. 
Minimum labor requirements for operation, and 
Minimum amount of material required for results. 
And when we add to this a minimum cost of a Strictly First-Class Apparatus, can you afford to be 
without it? If not, write us, and we shall take pleasure in proving our statements to be facts. 
Also remember we are not exclusively building Water Gas Apparatus, but if you require Any Apparatus 
for Coal or Water Gas and want the latest and best designs, write us for prices, or we will execute carefully 
your own designs if desired, as we believe in giving you exactly what you want. 


THE WESTERN GAS CONSTRUCTION CO., 


FORT WAYNE, IND. 








W. H. PEARSON, President. 


J. T. WESTCOTT, Gen’! Mang’r & Treas. 
(Formerly with The United Gas Improvement Co. 


L. L. MERRIFIELD, Chief Engineer. 
(Formerly with the United Gas Improvement Co.) 


The ECONOMICAL GAS APPARATUS CONSTRUCTION CO, Ltt 


Office, 269 Front Street, East, Toronto, Ont., Can. 


Owners of the Merrifield-Westeott-Pearson Water Gas Apparatus, 
and Builders of the Lowe and other forms of Water Gas Plants. 


Our system includes a combination of the best ania of Water Gas manufacture now in use, and an apparatus 


of novel construction, which enables us to make a 


cess. 
apparatus which is especially 


tter and cheaper gas than can be produced by any other pro- 
Guarantees given as to — of fuel and oil used, make per diem, and candle power. We also make an 
esigned for small Gas Companies. | 


CORRESPONDENCE SOLICITED. Pians and Estimates Furnished upon Application. 








E.G, LOVE, PhD, 


Analytical and Consulting 
Chemist. 


Analyses of Coals, Purifying Materials, 
Gas, Gas Liquor, Water, and all Technical 
Products. Photometric and Calorimetric 
Determinations. 


122 Bowery, New York City. 





BRISTOL’S 
RECORDING 


PRESSURE GAUGE 








“Street Gas Pressure. 


Simple in Construction, _ _ 
Accurate in Operation, 

Low in Price, 
Fully Guaranteed. 


Send for Circulars. 


The BRISTOLS’ MFG. CO. 


Waterbury, Conn. 


Received Medal at World’s 
Columbian Exposition. 





For Continuous Records of — | 


ba. ws 


| 





Special Trays for Iron Sponge or Oxide of Iron. 


| CHURCH’S TRAYS a Specialty. 








Reversible, Strongest, Most Durable, Most Easily Repaired. 


WE 
ws 


voy 
N\A 
sevnndeder’ AS\, 


506-310 Eleventh Avenue, New York. 
We also make the Cheapest and Str 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Oirewlers 
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NATIONAL GAS «xs» WATER Go., 


218 La Salle salen pind? ddl athena Til. 


——_- —___—_ 


HENRY C. REW, meen CG. D. |. HAUE, Vice-Prest. & Mang’. YN. A. McCLARY, Se’. IRWIN ‘REW, deen E. E. MORRELL, Engineer. 

















Builders and Operators of Gas Works. 


WATER CAS APPARATUS A SPECIALTY. 
SOLE OWNERS OF THE REW SorT COAL CARBURETED WATER Gas APPARATUS. 


Guaranteed Estimates of Cost of Gas in Holder Furnished upon Application. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” ae 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 


OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION: 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 

















Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 

STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 

EXHAUSTER. little space; uses very little steam; saves formation of carbon in retorts; increases yield 
10 to 15 per cent. No works too small to use t':em profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 365 Canal St, New York. 








GAS EARAUSTER & ENGINE COMBINED.) = ror cos Puriscation. 


WILBRAHAM BAKER BLOWER cO., Acts immediately, and more efficiently 


than any other purifying agent 
Successors to WILBRAHAM BROS., now in use. 


ee aS PA. Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Oreek, Brooklyn N.Y. 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


Full information, with references to many us rs. and prices 
delivered in any locality, furnished on applicat.on to 


H.W. Douglas (“ctséomocey") Ann Arbor, Mich. 
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GAS COALS. CANNEL COALS. COKE CRUSHERS. 


m== PERKINS & CO., --— 


228 & 229 Produce H=x=xchange, New YoreE. 


Cable Address, “‘PERKINS, NEW YORK.” Post Office Box 3695, New York. 














GENERAL SALES AGENTS FOR 


The Youghiogheny River Coai Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


This Colliery is located at Scott Haven, Pa., in the center of the Youghiogheny Gas Coal District, and produces the 
only reliable Youghiogheny Coal for gas purpos:s. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


Shipment from LiocusT Point, BALTIMORE. 








ALSO, SOLE SHIPPERS OF THE 


Old Kentucky Shale,“ Kentucky. 


TaavE O. K. SHALE, anc. 





THE MOST VALUABLE GAS ENRICHER NOW AVAILABLE IN ANY DESIRED QUANTITY. 





S. CALVERT FORD, Government Inspector at Washington, pronounces this Shale 


“ONE OF THE BEST GAS ENRICHERS THAT 


HAS BEEN OFFERED TO THE TRADE.” 
He reports it as giving: 


_ 12,553 Cubic Feet of 50-Candle Gas, 
or 10,460 Cubic Feet of 60-Candle Gas, 


AN EQUIVALENT OF 627,650 CanpbLe FEET, 
And 808 Pounds of Merchantable Coke. 


Single Carloads or more delivered at any required point in the United States or Canada. 
Cargo Shipments from NEW YORK, PHILA., BALTIMORE and NEWPORT NEWS. 


JAMES & WILLIAM WOOD, 
Gas and Gannel Goal Gontractors, 


Ne. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. 


Proprietors of the BATHVILLE COLLIERIES (which produce the 
eelebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 
other Collieries. This Firm offer 


STANDARD CANNELS, ; —— 


Analyses, prices, and all furtber information furnished on application to Keller's Adjustable Coke Crusher 


SIMPLE, STRONG, AND DURABLE. 


Agency for United States 52 William Street, N. Y. City, |%%. totter ssn cosu.s.corece,dolambn ,tet 
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The Despard Gas Coal Co., THe . 
DESPARD G48 ooaL,| © aa N GAS COAL GO, 


AND MANUFACTURERS OF 


Con :E. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 South Street, Baltimore, ' 


& HICKS, BANGS & HORTON, 
=, N.Y. } aces. } 60 Congress 8t., Boston 





JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City 
CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 
required at a Gas Works, 
Either for New Works or Extensions to Old Plants. 


H. C. SLANEY, 
Gas Hngeineer 


466 Sixth Street, Brooklyn, N. Y. 


Plans, Specifications and Estimates furnished for New 
Works, Alteration or Extension of Old Plants. 











A ALS SNOT 


GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawi Specifications and Estimates furnished for the con- 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Office, No. 245 Broadway, N. Y. City. 


JAMES R. SMEDBERG, 
Gas Engineer and Architect, 


Room 638, Rialto Building, 
CHICAGO, ILL. 








Coal, Carefully Screened & Prepared for Gas Purposes 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations un the 
Pennsylvania Railroad, and on the Yonghiogheny River. 
Principal Office: 

1093 SOUTH THIRD STREET, PHILA., PA. 


FPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
‘iver; Pier No. 1 (Lower Side), South Amboy, N. J. 





EDMUND H. McCULLOUGH, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAms, Sec. 


THE WESTMORELAND COAL CO 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





rwPrOoINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENACA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


The Management of Small Gas Works. 


By C. J. R. HUMPHREYS 
Frice, $1.00. 


A. M. CALLENDER & CO., 32 Pine St., N. Y. 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited 








GAS OIL. 


26 Broadway, New York City. 
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_ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





J,H, GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc.| - . 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
CHA . E. GREGORY, V.-Prest. DAVID R. DALY Gen’l Mang’r. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 


Officc, 88 Van Dyke St., Brooklyn, N. Y. 





LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS or 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT ; 
901, 903, and 905 Pine Street, 


ST. LOUIS, MO. 





ESTABLISHED IN 1845, 
B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN| 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTING. 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. 











Works, 
Lopenont STATION, PA. 


— ESTABLISHED 1864.—— 


JAMES GARDNER, JR., 


 g@uccessor to WILLIAM GARDNER &@ SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. &. 


Conestoga Bldg., Wood & Water Sts). 
PITTSBURGH, PA, P. 0. Box 3/7 








HENRY MAURER & SON, | 


EXCELSIOR FIRE BI FIRE BRICK & CLAY 
RETORT WORKS 
eeenae. vane ri 422 East 23d St., N. Y. 


&RxKS, Perth Amboy, N. J. 
wlay Gas Retorts, 
SENOCH SETTINGS, 

Fire Brick, Tiles, Etc. 


GEROULD S IMPROVED RETORT CEMENT. 


RICE LIST. 
4n Cast, 60010 800 os 0.0. Y at 5 cents pound. 
In Kegs, 100 to 300 Ibs. wn tg ee 
im Kegs less than 100Ibs., “ * 6." * 


C.L. GHROULD & CO., 
5 & 7 Skillman St., Brooklyn, N. Y. 


Western Agent, H. T. GEROULD, Decatur, Ills, 





Parker-Russell 
Mining and Mfg. Co.,| 


CITY whiny 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
‘ the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, tiie strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West, of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 


And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 


| Tos. SMrrH, Prest. 





BALTIMORE 


RETORT & FIRE BRICK C0) 


MANUFACTORY aT 


‘LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim: 
mey Tops. Drain and Sewer Pipe (from 
2 to 30 inches), Baker Oven Tiles 
13x123x2 and 10x10x2, 


WALDO BROS., 88 WATER 8T., BOSTON, MASS 
Sele Agouts the New England States. 








a 3 eg ees ie “RS 4 as 
Kine’s Treatise on Coal Cas. 
Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac 
ure.and distribution. of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
wud of Gas Cooking and Healing Appliance, = 


‘Ap M, CALLENDER & CO,, 82 Piae Street, N.Y. City 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 


~~ 


an 








aa64 


AvaustT LaMBLA, Vicv-Prest. &8u fio: 





}* 


r Sts}, 
t Si 


$10. 


ufac 


ne} 
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| FRED. BREDEL, 6.E.. 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


baa | Recuperative Furnaces, Purifying Machines, 
| x Gas Apparatus, x 








Main Office, 118 Farwell Avenue, Milwaukee, Wis. 


New York Office, 22 Beaver Street. 


Gasholder Tanks & Gas Works Masonry Complete. 


ne PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P. WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. Y. 
A Large Quantity of Crouiiu Fire Brick For Sale Cheap. 


="1893 DIRECTORY 1893 


OF". ested set meeaee COMPANIES. 


Price, ~ ~ ~ $5.00. 


__ A.M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
Bartlett Street Lamp Mfg. Co. 


sb Lams 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 
A Specialty. 


: a/, 
The Miner Street Lamps.) c.nc. ana warcercom, 
Jacob G. Miner,  |40 & 42 COLLEGE PLACE, -- N.Y. CIT 


Gas Companies and others intending to erect Lamp 
No. 823 Eagle Ave., New York, N. Y. and Posts will do -vell to communicate with us. 




















FLEMMING’S 
_Senorator Gas Furnace 











Parson’s Steam Blower, 


fOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


ante means PARSON'S TAR BURNER, 


FOR UTILIZING OOAL TAR AS FUEL, 


PARSON’S AIR JET TUBE CLEANER, 











Address as snove, or D. D. FLEMMING, Jersey City, Ni. J. 





AMERICAN FOR CLEANING BOILER TUBES. 
GAS LIGHT JOURNAL. sen m 
os |) $3.00 per Annum. 2 Tle salifsctory. Man afaotared by the WATERTO Ww SPAM 1 COMPANY. 





Ae MH CALLENDER 4 CO. /H. E. PARSON, Supt., No. 54 Pine St., N. Y. 


we 














+ 
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DAVIS & FARNUM MFG. OO. 


WALYTELAM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFIGE, Room 18, Vulcan Building, 8 Oliver Street. 








Single, Double and Triple- Lift 


GASHOLDERS 


of any Capacity. 


Tubular, Pipe and Sinuous Friction 


CONDENSERS 


of all Sizes. 


RRR & 

















STEEL TANKS for GASHOLDERS, IRON ROOF FRAMES and FLOORS, 











Purifying Boxes, Genter Seal or Valve Connections, Bench Work. 


Reversible Iime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


GAS AND WATER PIPE, FLANGED PIPE, 


Sugar House Work, and Special Castings of all Description. 








This space belongs to the 


| ~ KERR MURRAY MANUFACTURING COMPANY 


All communications addressed to them at 


Fort Wayne, Ind. 


ssl “ “wils receive prompt attention. ‘. 








1} 
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BARTLETT, HAYWARD & CO. 


Baltimore. RAC. 


triple Donble, & Sinzie-Lit 


GASHOLDERS, fg 
ut Heer Tanks 


ROOF FRAMES. 


Cirders. 


BHAMS. 








PURIFIERS. 


CONDENSERS. 
Scrubbers, 


BENCH CASTINGS. 


OIL STORAGE TANKS. 


‘Boilers. 


ae . 
‘ 3 


i : 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. . 
Gas Works Designed and Constructed. 








SCIEN TIEIC Books. 





ING’S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 
GAS MANUFACTURE, by WILLIAM RICHARDS. 4t0., with 
numerous Engravings and Plates, in Cloth binding. $12. 
TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Iluminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by NorTON H. HumM- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THOMAS Box. Sec- 
ond edition. $5. 


PRACTICAL PHOTOMETRY; A GUIDE TO THE STUDY OF 
THE MEASUREMENT OF LIGHT. By W. J. DIBDIN. $3. 


STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75. 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $8. 


COAL; ITS HISTORY AND USE, by PRo¥. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by CoLBURN. 60-cents. 
HEAT A MODE OF MOTION, by JoHN TYNDALL. $2.50. 
MUNICIPAL LIGHTING, by F. H. WHIPPLE. $1. 


The above will be forwarded by 





THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. 
HUMPHREYS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, 
40 cents. 


THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 
AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- 
NOLD. $2. 


THE DOMESTIC USES OF COAL Oe, AS APPLIED TO 
LIGHTING, by W. Suaa. $1.40. 


DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 
by GEO. LUNGE. New Edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAIL. 
} lh OF ae AND CANNELS, by D. A. GRAHAM 
0-4 Cl 


GAS COMPANIES DIRECTORY, 1&2. $5, 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MOONEY. $3. 


GAS ENGINE INDICATOR DIAGRAM, by W. E. AYRTON. 
Paper. 20 cents. 


ILLUMINATING AND HEATING GAS, by W. BURNS. $1.50, 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY 
ADAMS. $2.50. 


’ | NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 


MANAGERS, by THOS. NEWBIGGING. Fifth edition. $6. 
A TREATISE ON MASONRY CONSTRUCTION. BARKER. $5 
FUEL AND ITS APPLICATIONS. $7.50. 


express, upon receipt of price. 





ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec 
tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50, 


ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40cts 
ELECTRIC TRANSMISSION OF ENERGY, by G. KnaPp. $3 
ARC AND GLOW LAMPS, by J. Mater. Illustrated. $3. 


ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON 
$2.50. 


MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents 
$1.20. 
DYN. MO BUILDING, by F. W. WALKER. 80 cents. 


ACCUMULATORS, by Sir D. SALOMONS. 


ELECTR‘CAL TABLES AND FORMULA, by L. Clark 
R. SABINE. $5. 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G 
FORBES. Paper. 40 cents. 


ELECTRIC LIGHT PRECAUTIONS, by K. HEDGES. [lus 
trated. $1. 


DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hosp1 
TALIER. $3. 


If sent by mail, postage must be added to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M.-CALLENDER & CO., 32 Pine Street, New York 
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Millville, N. J. 
Foundries and Works: { Florence 


me R. D. WOOD & CO. 


400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF 


CAST IRON PIPE | 





SOLE MAKERS OF 


THE MITCHELL SCRUBBER 


(PATE NTE D) 


PURIFIERS, CONDENSERS, SCRUBBERS. 


THE HOPPER AUTOMATIC GAS GOVERNOR. 
BENCH WORK. 
IRON FLOORS AND ROOFS. 











PLATE GIRDERS. i 


ENGINEERS, 
IRON FOUNDERS, 
MACHINISTS 


BUILDERS OF 


GAS HOLDERS 


- Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks. 





PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 


CUTLER’S 


PATENT FREEZING PREVENTER 
FOR GAS HOLDER CUPS. 








THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HYSRAULIC WORK 
LAMP POSTS, VALVES, ETC. 








Goal Tar Genealogical Tree 


MR. T. VINER CLAREE, of London, Hne. 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


«n the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
Price, $3.50. Orders may be sent to 





limited number of ¢«opies in Colors, mounted on Linen, with Rollers. 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 


ISBELL-PORTER COMPANY, 


G. G. PORTER, Prest. (Successors to SMITH & SAYRE MFG. COMPANY) CHAS, W., ISBELL, Secy. 


ENGINELRS AND CONTRACTORS FOR THE 


onstruction and Extension of fas Works. 











Special Castings, Tees, Bends, ete, 
Bench Castings. 
Water Gas Generators. 
Hydraulic Mains, 
Iron Floors. 


Brenner Self-Sealing Retort Lids. 
Tar Gates and Hydraulic Main Dip Regulators. 


Hutchison’s Tar Displacement Apparatus. 
Multitubular Condensers. 
Standard Washer-Scrubbers. 
Tower Scrubbers. 


Walker’s Tar and Carbonic Acid Extractors. 


Exhausters. 
Engines. 
Steam Jet Exhausters. 
Exhauster Governors. 
Compensators. 
Self-Acting Bye-Pass Valves. 
Valves. 
Valve Stands with Indicators. 
Purifying Boxes. 
Purifier Valve System. 
Center Seals. 
Street Governors. 





Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 





ISBHLI-PORTHR COMPANY, 


Wo. 245 Broadway, New York City. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 


GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R. FLOYD & SONS, 


(Successors TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & 2ist Sts., bet. 10th & 11th Aves. 


NEW YORK CITY. 


ENGINEERS AND CONTRACTORS FOR THE 


Construction of Gas Works. 


MANUFACTURERS OF 


All Kinds of Castings 
and General Ironwork 


FOR 


GAS APPARATUS. 


BENCH CASTINGS, REGENERATIVE 
AND HALF REGENERATIVE 
FURNACE CASTINGS. 
CONDENSERS. 


TOWER SCRUBBERS. 
MECHANICAL SCRUBBERS. 
PURIFIERS, 


MALLEABLE IRON RETORT LIDS. 
SELF-SEALING RETORT LIDS. 


HYDRAULIC HOIST PURIFIER 
CARRIAGE. 


CROSSES, TEES, BENDS, ANGLES, RE- 
DUCERS, S-BENDS, SECTIONAL 
SLEEVES, PLUGS, CAPS, 
STREET DRIPS, 

ETC., 

ALWAYS ON HAND. 


Seller’s Cement. 


WOOD'S GAS SCRUBBING AND 
ENRICHING APPARATUS, 


In use at Syracuse, N. Y.; Elizabeth, N. J.; Boston, Mass.; 
Watertown, N. Y.; Cortland, N. Y.; Jamaica Plain, 
Mass.; Northern Liberties Gas Co., Phila. 


SOLE MANUFACTURERS OF THE 


OGDEN QUICK-MOVING VALVE. 


Plans, Specifications and Estimates furnished for Construction 
of New or Alteration of Old Works. 





H. Ranshaw, Pres. o Maus. WM. Stavax, Vice-Prest. T. H. BrrcH, Asst. Mangr. R. J. TARVIN, Sec, & Treas. 


STACHY MEG. Co., 


MANUFACTURERS OF 


Single and Telescopic Gasholders. 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


And al] kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works, 
Rolling Mill Machinery and Heavy Castings a Specialty. 


Foundry : Wrousht Iron Works: 
833, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street: 


Cincinnati, Ohio. 


{2 DEILY & FOWLER, 


1804 
uU 
Laurel Iron Works. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


GASHOLDERS, 


Single and Telescopic. 
EZolders Built 18sec to 1892, Inclusive 








Galveston, nm (38d.) Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. So. Bethlehem, Pa. (2d) 
Fort Plain, N. Y. Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New ** Vassar College,” N. Y 
Brunswick, Ga Norwich, Conn. Mount Vernon, N. Y. York City (2d) So. Chester, Pa. 

Port Chester, N. Y. Seattle, W. T. Binghamton, N. Y¥. Tacoma, Wash. Cumberland, Md. 

New Rochelle, N. Y. San Diego, Cal. Concord, N. H. Knoxville, Tenn. Aubnrn, N. Y. 

Salem, N. J. (3d) Westerly, R. I. Dover, Del. (2d) Pottstown, Pa. DesMoines, Ia. 

Omaha, Neb. (2d) Northern Gas Lt. Co., of Calais, Me. Victoria, B. C. Brocklyn, N, Y. 

Lynn, Mass. (2d) New York, N. Y. New London, Conn. (2d) Vancouver, B C. Washington, D. C. (2d) 
Little Rock, Ark. Willimantic, Conn West Chester, N. Y. Charlottesville, Va. Wilkes-Barre, Pa. 
Irvington, N. Y. Montclair, N. J. Bay Shore, L. I. So. Framingham, Mass, Bridgeport, Conn. (2d) 
South ox Mass. Attleboro, Mass. Washington, D. cee og j Sing Sing, N. Y. 

Rye, N. Y. (2) Santa Cruz, Cal. Newport, R. I. (2d) Simcoe, C Exeter, N. H. 

Staten Island, N. ¥. (2d) Erie, Pa. (2d) Morristown. J Pittsfield, , 3 (2d) Wilkes-Barre. Pa., ons 
Woodstock, Ont. West Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (2d) Lynn, Mass. (2d) [GasCo 








— ~<a 





ILLUMINATING GAS! FUEL GAS! 


The Loomis Process. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 
Henry Disston’s Sons’ Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - = Hartford, Conn, 








WM. HENRY WHITE, 


No. 


S32 Pine Street, 


-- - New YorkEK City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving sheir Plants respectfully invites 





Plans and Estimates Furnished. 
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Wood s Gas Scrubbing and Enriching Apparatus. 














End Elevation. ; Side Elevation. 


The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum- 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-oz. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N. Y, City, 


THE WALKER TAR * CARBONIC ACID EXTRACTOR. 


More than 8OO in Use. 
REMOVES ALL THE TAR AND A LARGE PART OF THE CARBONIC ACID. 


Ask the Brooklyn Gas Company, the Bridgeport Gas Co., the 
Brookline Gas Co., the Nassau Gas Co., the Providence Gas Co., the 
Trenton Gas Co., and a number of others which we can’t name for 
want of space, if IT won’t. 


GEORGE SHEPARD PAGE'S SONS, 


Built by ISBELLPORTER Co., 6 Broadway, N. f. : Sole Agents. 69 Wall Street, New York. 


FIELDS ANALYSIS 


Eor the Wear 1892. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
ee: . Twenty-third Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, Accountant to the Gas Lt. and Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 82 Pine Street, N. Y. City 
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GAS AND WATER PIPES. 


GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS. 
Columbus, Ohio. 


GREENOUGH’S 


“DIGEST OF GAS LAW.” 


Frice, $5.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable, 
It is the only work of the kind which has ever 
been published in this country, and is most*com 
plete. Handsomely bound, Orders may be sent {c 


Ae M. CALLENDER &.CO., 32 Pine St.. Nui 





—_——-— 








WARREN FOUNDRY 


Established 1856. 


New York Office, i160 Broadway. 





SF CAST IRON 


AND MAGHINE CO. 


Works at Phillipsburgh, N. J- 


WATER AND GAS PIPE, 


~~ —~ 
FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, ete., etc 





M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 
Office, Corbin Building, 192 Broadway, N. Y. 





EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, Pé 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 








THE ADDYSTON PIPE AND STEEL COMPANY, 


CINCINNATI, OHIO. 


CAST IRON. 


PIPE. 





Purifiers, Condensers, Serubbers & Center Valves 
SPECIALS, FLANGE PIPE, AND LAMP POSTS. 








C. N. PAYNE, 
Prest. 


J.B. WALLACE, 
Supt. 


F. H. PAYNE, 
Sec. and Treas. 


—_—_——_— 
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Factor 
and Office 


Erie, Pa. 


ESTIMATES FURNISHED 
ON APPLICATION. 











Agency, 


McELWAINE-RICHARDS CO., 
62 & 64 W. Maryland St., Indianapolis, Ind, 


Special 


METRIC METAL CO., 


MANUFACTURERS OF 


fry (jas Meters 


FOR ALL KINDS OF SERVICE. 





Attention Paid to 


REPAIRING METERS OF ALL MAKES. ¢5 





'@. mM. WITHERDEN, Agent. 
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JOHN J. GRIFFIN & CO., 


Nos. 1518, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
No, 62 Dey Street, NEW YORE. No. 75 North Clinton Street, CHICAGO. 








MANUFACTURERS OF 


)) METERS FOR MEASURING GAS 


IN ANY VOruUMeE. 


NstY = Provers, Gauges, Registers, Etc., Etc. 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Biestimates Cheerfully Furnished. 








NATHANTIEI TUFTS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - ~ Manager. 


MANUFACTURER OF 


DRWYWY GAS METERS. 
| Station Meters of any Capacity. 


nanan amen. | Test and Experimental Meters, Pressure Registers, Pressure Gauges. 


With the best facilities for METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


manufacturing, is enabl 
and wunish retable Nomptly. Apparatus for the Chemical Testing of Gas and Gas Liquor. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. _ SAN FRANCISCO, 22! Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 











CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 





“Success” and “Perfect” Gas Stoves. 


Hgastablished 1849. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manutacturers of Wet and fjry (as Meters, 


STATION METERS, METER PROVERS, 
ax PHRIMENTAL METERS, SHOW OR GLAZED METERS, 


Pressure and Vacuum Registers, Gauges, Photometers, Drip and on Pumps, Etc., Etc. . 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. * ESTIMATES FURNISHED FOR 
' STATION METERS OF ALL SIZES, CORRESPONDENCE SOLICITED, j 








F 
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GAS METERS. GAS METERS. GAS METERS. 


WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8, MERRIFTELD, Sec. and Treas. 


THE AMERICAN METER CoO. 


Established 1834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Manufactorices: GSAS STOVES. pe ninttietncnammaie a 

‘ SUG@’S “STANDARD” ARGAND BURNERS, | 35: | oso cuinton ance onl 
512 West 22d 8t., N. ¥. SUGG’S ILLUMINATING POWER METER, c Se et tne mt 
Arch & 22d Sts., Phila. 


810 North Second Street, St. Louis. 
Wet Meters, with Lizar’s “‘Invariable Mcasuring®? Drum. 222 Sutter Street, San Francisco. 








BELMME & MeciLHENN yy, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Genter Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 


D. McDONALD & CO., 


Established 1854. 


1564 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 














MANUFACTURERS OF 


'Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


‘Meters of all makers Thoroughly Repaired. 








A CONVENIENT 


BINDER for the JOURNAL, he American Gas Engineer 


STRONG. 


we and Superintendents Handbook. 


SIMPLE 


CHEAP, By WM. MOONTHY. 


_ 


HANDSOME. 





Price, $1. 








850 Passes, Full Gilt Morocco. Frice. $8.00. 
A.M. Callender 


& Co., 
32 Pine st., 


xv.oy| A M. CALLENDER & CO., 32 Pine St.. N. Y. 
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W. WALLACE GOODWIN, Prest. ‘CALEB G. RIDGWAY, Vice-Prest. & Treas, CHARLES PAIST, Sec. H, B. GOODWIN, Supt. & Gen’! Mangr 


THE GOODWIN METER CO., 


1012, 1014 & 1016 Filbert Street, Philadelphia, Pa. 


nego GEORGE B. EDWARDS, 113 Chambers Street, N. Y. City. 








SOLE MANUFACTURERS OF THE 


= Sun. Dial” Gas Stoves, 


IN A GREAT VARIETY OF STYLES AND SIZES. 





The Most Economical, Efficient, and 
Durable Gas Stove Made. 





SIZE. 
Stove. Oven. Broiler. Top. 
31 inches high. 9 inches high, 10 inches high. 21 inches high. 
17 inches wide. 15 inches wide. 15 inches wide, 16 inches wide. 
12% inches deep, 1234 inches deep. 
Length over extension shelves, 32 inches. 
This Stove has three Boiling Burners in the Top or Hot. Plate, and 
single Oven Burner. 
... The.consumption_of .this. Stove is 35 cubic feet. per hour, at 14 inch 
pressure with all burners. 
Three-eighth inch supply pipe should be used when the pressure is 1k 
inches or over. 


ALL FITTINGS ARE NICKEL PLATED, 





Catalogue showing Styles and Prices sent free on appllontiets 8g 





Gas Cooking Stove No. 7C. 


DRY and WET GAS METERS]| 


Station Meters (square, cylindrical, ot in staves), Glazed Meters, King’s and 
Sugg’s Experimental Meters, Lamp Post Meters, etc., ete. a 


METER PROVERS (Sizes 2, 5 and (0 feet.) 


Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacul mRezis.. 
Pressure Indicators (sizes 4, 6 and 9 in.), King’s Pressure & Vacuum Gauges. 


DRY & WET CENTER SEALS, DRY & WET GOVERNORS, EXHAUSTER GOVERNOP 
Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus Complete. 


Also, TESTING AND CHEMICAL APPARATUS OF ALL KINDS, AND OF THE MOST PERFECT DESORIPRION, 
FOR ALL PURPOSES RELATING TO GAS, 


SOOUwINE IMPROVED LOWE’S JET PHOTOMETER. | 


g Pe 


€ ye | 
pecial pateation to dire of Meters and all dein connected with the business. All: work guaranteed 
ox ee in every particular. Orders filled, promptly. 7 “ 














